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PBEFACE. 


THE  recognition  of  the  value  of  this  work  of  von  Bergmann,  von 
Brims,  and  von  Mikulicz  has  been  both  prompt  and  widespread.  Its 
appearance  was  immediately  followed  by  translations  into  Spanish 
and  Italian,  and  its  first  edition  was  in  such  demand  that  the  earlier 
volumes  went  out  of  print  before  the  later  ones  could  pass  through  the 
press.  The  second  edition,  carefully  revised  and  brought  thoroughly 
up  to  date  in  regard  to  literature  and  new  matter,  has  been  the  basis 
of  the  present  translation.  This  work  has  been  done  by  the  collabo- 
rators with  great  fidelity  and  thoroughness,  for  which  the  editor  desires 
to  express  his  warmest  thanks.  They  have  brought  to  their  work  not 
only  a  keen  enthusiasm  and  industrious  effort,  but  also  a  wide  surgical 
experience,  enabling  them  to  add  judicious  references  to  methods  of 
practice,  which  are  preferred  by  English  or  American  surgeons. 
They  have  increased  the  number  of  illustrations  by  drawing  on  the 
material  found  in  recent  German  literature — a  feature  which,  it  is 
believed,  will  enhance  the  value  and  add  to  the  interest  of  the  text. 

This  work  is  really  encyclopedic  in  character.  Many  of  its  chapters 
exceed  in  scope  those  of  the  text-book,  or  even  special  treatise.  All 
have  been  written  by  men  of  acknowledged  authority  and  large  clinical 
experience.  While  it  is  chiefly  clinical  in  character,  there  are  abundant 
pathological  data,  details  of  original  research  and  statistical  facts, 
which  render  it  the  most  important  surgical  work  of  the  day.  The 
editor  feels  justified  in  expressing  the  conviction  that  these  volumes 
will  be  found  of  inestimable  value  to  the  student  and  the  scientific 
surgeon,  and  at  the  same  time  a  trustworthy  guide  to  the  best  and 

most  recent  methods  of  practice. 

W.  T.  B. 

NEW  YORK,  January,  1904. 
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CHAPTER    I. 

INJURIES  OF  THE  HEAD  BEFORE  BIRTH  AND  DURING  LABOR. 

INJURIES  OF  THE  HEAtf  BEFORE  BIRTH. 

THE  foetus  is  so  well  protected  in  the  uterus  that  it  is  affected  only  by 
extreme  violence,  such  as  penetrating  wounds  of  the  maternal  pelvis. 
This  protection  is  afforded  by  the  liquor  amnii  and  the  position  of  the 
foetus.  The  head  is  especially  well  shielded  in  the  latter  months  of  preg- 
nancy, when  it  lies  in  the  false  pelvis  immediately  above  the  brim  of  the 
true  pelvis. 

The  large  majority  of  intrauterine  injuries  of  the  head,  being  fatal  to 
the  mother  as  well  as  to  the  child,  are  of  little  surgical  interest.  The 
losses  of  substance  met  with  in  the  newborn  have,  however,  a  medico- 
legal  significance,  for  they  may  result  from  attempts  to  expel  the  foetus 
mechanically,  especially  when  the  wound  is  in  the  form  of  a  slit  and  has 
sharply  defined  edges.  Careful  observation  of  the  course  of  labor  in 
cases  in  which  mechanical  interference  was  positively  excluded  shows 
that  long-continued  intrauterine  pressure  is  capable  of  bringing  about  a 
condition  of  necrosis  in  the  skin  of  the  foetus.  In  several  such  cases  it 
was  found  that  a  process  of  granulation  or  even  cicatrization  had  set  in 
after  the  throwing  off  of  the  wound  slough.  Pressure  against  the  sacral 
promontory  undoubtedly  can  bring  about  circumscribed  gangrene  of  the 
scalp. 

It  seems  probable  from  numerous  observations  that  a  fall  during  preg- 
nancy or  a  blow  on  the  abdomen  may  project  the  foetal  head  against 
the  promontory  and  in  this  way  bruise  the  skin.  On  the  other  hand,  it 
is  doubtful  whether  such  a  shock  can  break  the  cranial  bones  of  the 
foetus.  In  the  few  cases  of  fractured  skull  reported  as  occurring  before 
birth,  the  injury  might  well  have  happened  during  birth. 
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INJURIES  OF  THE  HEAD  DURING  LABOR. 

All  injuries  of  the  head  occurring  during  delivery  have  been  simply 
classed  together,  whether  caused  by  the  parturient  canal  or  by  artificial 
means  intended  to  assist  the  mother.  There  is  no  doubt  that  injuries 
of  the  soft  parts  or  the  bones  of  the  head,  or  of  both  at  the  same  time, 
may  take  place  during  normal  labor.  It  is  obvious  that  these  injuries 
are  of  medicolegal  interest,  for  when  occurring  in  normally  delivered 
children  their  cause  might  be  sought  for  in  a  criminal  act. 

Erythemata  and  Excoriations. — Among  the  excoriations  are  placed 
those  pressure-marks  found  on  the  scalp  of  the  newborn.  These  are  the 
result  of  long-continued  pressure  against  the  maternal  pelvis,  especially 
the  promontory,  or  are  produced  by  forceps.  They  appear  as  linear, 
spotted  areas  of  erythema  with  ecchymoses,  and  on  the  cadaver  as  mum- 
mified areas.  If  the  pressure  has  been  of  long  duration  the  nutrition  of 
the  areas  of  skin  involved  may  be  impaired,  leading  to  more  or  less  super- 
ficial or  deep  necrosis,  and  these  portions  are  thrown  off  by  a  process 
of  granulation  or  suppuration.  The  pressure-marks  produced  by  the 
promontory  are  either  round  red  spots  or  lines  extending  from  the  parie- 
tal bones  to  the  ear  or  even  over  the  face.  The  pressure  is  applied  to 
all  the  passing  parts,  being  exerted  continuously  from  the  time  the  foetal 
head  engages  in  the  pelvis. 

In  flat  pelves  pressure-marks  are  also  seen.  They  are  caused  by  the 
impact  of  the  horizontal  ramus  of  the  pubis  on  the  frontal  bone  at  a 
point  opposite  the  area  on  the  parietal  bone  pressed  on  by  the  promon- 
tory. The  pressure-marks  left  by  the  generally  contracted  pelvis  are  less 
typical.  They  are  distributed  irregularly  over  the  head  and  are  not  very 
extensive,  but  their  effect  is  more  pronounced. 

The  pressure-marks  produced  by  forceps  correspond  to  the  points  of 
application  of  the  blades.  They  are  situated,  therefore,  on  both  cheeks 
in  case  the  head  is  grasped  symmetrically.  If  at  the  time  the  forceps 
were  applied  the  head  had  assumed  an  oblique  position  in  the  pelvis, 
one  blade  would  be  in  the  region  of  an  eye  and  the  other  in  that  of  the 
opposite  ear.  It  is  a  well-known  fact  that  the  facial  nerve  may  be  so 
severely  pressed  upon  at  its  point  of  exit  from  the  stylomastoid  foramen 
as  to  produce  complete  paralysis.  Fortunately,  most  of  these  palsies 
disappear  during  the  first  few  days  after  birth. 

(Edema,  Ecchymoses,  and  Extravasations. — The  so-called  caput 
succedaneum  is  a  circumscribed  oedema  of  the  scalp.  After  the  escape 
of  the  liquor  amnii  the  foetal  body  is  subjected  to  a  uniform  pressure, 
excepting  the  part  that  lies  over  the  os  uteri.  At  this  point  congestion, 
transudation,  and  even  extravasation  take  place,  the  combined  effect  of 
which  is  to  produce  the  caput  succedaneum  and  extensive  ecchymoses 
of  the  skin.  As  the  membranes  may  rupture  at  the  time  of  the  complete 
dilatation  of  the  os,  or  even  after,  the  development  of  the  caput  may 
take  place  when  the  head  is  at  the  pelvic  outlet.  In  these  cases  the  soft 
parts  of  the  pelvic  floor  or  the  parts  surrounding  the  vulvar  outlet  exert 
the  pressure.  While  the  caput  is  generally  hemispherical  in  form  when 
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produced  by  pressure  of  the  os,  in  the  latter  case  it  is  usually  elliptical. 
In  rare  cases  in  which  decided  changes  in  the  position  of  the  head  have 
taken  place,  two  distinct  swellings  at  different  points  of  the  cranium  may 
appear.  On  account  of  the  decided  frequency  of  the  first  position  (left 
occipitoposterior)  the  caput  is  generally  on  the  posterior  superior  portion 
of  the  right  parietal  bone  and  extends  from  there  to  the  posterior  or  lesser 
fontanelle.  Only  when  the  posterior  fontanelle  lies  very  low,  does  it 
extend  wholly  or  in  part  over  the  occipital  bone.  In  the  second  position 
(right  occipitoposterior)  it  lies  on  a  corresponding  portion  of  the  left  side 
of  the  cranium.  On  the  whole  the  position  varies,  of  course,  according 
to  the  engagement  of  the  foetal  head.  The  size  of  this  generally  unim- 
portant swelling  is  variable.  The  more  powerful  the  pressure  exerted 
by  the  uterine  contractions  or  the  more  obstinate  the  resistance  on  the 
part  of  the  os  uteri,  the  larger  will  be  the  resulting  caput.  Its  surface  is 
darker  than  that  of  the  surrounding  parts,  cyanotic,  and  mottled  with 
purplish  ecchymoses.  After  birth,  with  restored  circulation,  the  smaller 
swellings  rapidly  disappear.  The  larger  ones  appear  to  change  their 
position,  as  in  the  dorsal  posture  of  the  child  the  oedema  sinks  toward 
the  occiput.  Even  the  very  largest  capita  generally  disappear  within 
three  days  and  do  not  require  treatment. 

Cephalhaematoma. — A  peculiar  extravasation  on  the  head  of  the 
newborn  is  presented  by  the  so-called  cephalhsematoma.  It  was  first 
described  and  named  by  Nagele  as  a  tumor-like  collection  of  blood 
between  the  periosteum  and  bone  of  the  cranium  in  the  newborn.  It  is 
not  rare,  occurring  in  0.5  per  cent,  or  slightly  less  of  all  births.  Termin 
and  Scheglow  have  instituted  careful  anatomical  investigations  of  the 
same  in  the  foundling  asylums  of  St.  Petersburg  and  Moscow.  Of  103 
cases  cited  by  them,  101  cephalhsematomata  were  situated  on  the  parietal 
bones,  45  on  the  right  side,  47  on  the  left,  9  on  both  sides,  and  1  each 
on  the  frontal  and  occipital  bones.  Three  at  one  time  were  observed  by 
Hennig,  and  4  by  Scheglow. 

Etiology. — There  are  two  causes  of  cephalhsematoma :  First,  the  con- 
dition that  brings  about  caput  succedaneum,  namely,  the  circular  press- 
ure exerted  by  the  maternal  tissues.  The  fact  alone  that  the  cephal- 
hsematoma occurs  at  the  same  place  that  the  caput  does  would  point  to 
a  common  etiology.  Besides  this,  when  the  diagnosis  of  cephalhsema- 
toma is  made  early  there  will  frequently  be  found  over  it  the  remains  of 
the  oedematous,  hemorrhagic  caput.  Second,  fissures  and  dents  arising 
in  the  bones  during  labor  cause  effusions  of  blood  between  the  intact 
pericranium  and  the  broken  or  bent  bone.  Termin  was  the  first  to  de- 
scribe this  type  of  cephalhsematoma.  The  author  has  noted  in  a  speci- 
men, as  also  those  of  Scheglow  showed,  the  external  as  well  as  the 
internal  periosteum  raised  by  an  effusion  of  blood,  while  the  bone  sepa- 
rating the  two  collections  was  fissured. 

The  larger  amount  of  blood  in  the  tumor  is  effused  at  the  time  of 
birth,  when,  through  separation  of  the  pericranium,  laceration  of  blood- 
vessels takes  place.  The  hemorrhage  continues  for  several  days  after 
birth,  owing  probably  to  the  stasis  caused  by  the  act  of  respiration  and 
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the  crying  of  the  child.  The  swelling,  therefore,  continues  to  increase 
during  the  first  period  of  extrauterine  life,  and  may  only  be  noticed  after 
two  or  three  days.  It  appears  at  that  time  as  a  flat,  tense  tumor,  with 
a  convex,  smooth  surface.  At  times  it  is  only  the  size  of  a  pigeon's  egg, 
but  occasionally  it  includes  the  entire  extent  of  a  parietal  bone.  It  is 
bounded  by  the  edges  of  the  bone  upon  which  it  is  situated,  not  extending 
beyond  the  sutures,  owing  to  the  fact  that  along  these  the  periosteum  is 
more  firmly  adherent.  If  a  cephalhaematoma  continue  for  some  time, 
say  two  weeks,  there  will  appear  a  hard  swelling  at  the  point  where  the 
detached  pericranium  rises  above  the  skull  and  surrounding  the  tumor 
at  its  base  in  the  form  of  a  ring,  so  that  it  feels  on  palpation  as  if  there 
were  a  depression  or  even  defect  of  the  skull.  This  ring  continues  to 
increase  in  width,  advancing  from  the  periphery  toward  the  centre,  and 
finally  covering  the  entire  surface  of  the  tumor.  At  the  same  time  the 
elastic  hard  border  becomes  softer,  markedly  fluctuating,  and  less  well 
defined. 

The  development  of  the  ring  and  capsule  about  the  tumor  is  the  result 
of  a  bone  formation  produced  by  the  detached  periosteum.    Beneath  the 

FIG.  1. 


Cephalhjematoma. 


superficial  connective-tissue  layer  of  the  periosteum  there  lies  an  equally 
thick  and  at  times  thicker  layer  of  bone-forming  tissue,  consisting  of 
layers  of  osteoblasts  and  numerous  bloodvessels,  and  beyond  this  the 
true  osseous  tissue.  It  is  in  this  osteoblastic  layer  that  "laceration  of 
bloodvessels  and  blood  effusion  take  place.  The  layer  is  split  apart, 
some  osteoblasts  remaining  adherent  to  the  bone,  the  rest  to  the  perios- 
teum. The  osteoblasts  on  the  internal  surface  of  the  detached  periosteum 
develop  disseminated  plates  and  trabeculse  of  bone.  In  all  the  specimens 
of  the  Moscow  and  St.  Petersburg  foundling  asylums,  which  the  author 
luid  the  opportunity  of  observing  through  the  kindness  of  Termin,  the 
wall  of  bone  is  more  thickly  developed  at  the  point  where  the  raised 
membrane  is  attached  to  the  bone  itself  and  becomes  thinner  toward  the 
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centre.  This  is  easy  to  account  for,  as  at  the  angle  of  reflection  more 
osteoblasts  will  be  found  than  at  a  distance.  As  a  rule,  the  formation 
of  bone  in  the  central  portions  takes  place  in  the  form  of  islands,  the 
plates  and  scales  of  bone  being  separated  from  one  another  by  non- 
calcareous  connective  tissue,  and  may,  therefore,  be  compared  to  the 
Wormian  bones.  This  relation  is  shown  particularly  well  in  the  specimen 
of  the  Moscow  foundling  asylum,  illustrated  in  Fig.  1. 

If  the  bony  shell  surrounding  the  extravasation  is  completely  closed 
a  flattened  boss  at  the  site  of  the  cephalhsematoma  simply  remains  after 
recovery.  The  bloody  contents  of  the  cephalhsematoma  may  remain 
fluid  for  some  time,  perhaps  more  than  four  weeks  following  birth.  The 
bony  shell  surrounding  it  is  not  always  formed.  Should  the  effused  blood 
disappear  within  a  few  days,  the  raised  periosteum  returns  to  its  former 
bed  and  no  trace  of  the  disturbance  remains.  In  the  majority  of  cases, 
however,  the  flattening,  reabsorption,  and  formation  of  the  bony  shell 
require  weeks  or  even  months.  During  this  period  the  child's  general 
health  is  not  impaired  unless  an  abscess  develops  in  the  hsematoma.  This 
may  be  caused  by  abrasion  of  the  swelling  or  by  some  external  injury 
to  the  soft  parts,  such  as  incised  or  punctured  wounds.  The  periosteum 
as  well  as  the  skin  and  connective  tissue  are  involved  in  the  process  of 
suppuration.  The  result  is  usually  simply  a  superficial  necrosis  of  the 
cranial  bone  and  destruction  of  the  newly-formed  bone-plates  and  tra- 
beculse.  As  a  rule,  further  danger  is  prevented  by  either  early  rupture 
or  prompt  incision.  Cases  have  been  reported,  however,  in  which  an 
abscess  spread  over  the  entire  scalp,  leading  to  total  destruction  of  the 
exposed  parietal  bone  and  fatal  meningitis. 

Cases  are  recorded  in  which  a  cephalhsematoma  has  been  mistaken 
for  a  hernia,  the  bony  ring  at  the  base  being  mistaken  for  the  margin  of 
the  hernial  opening.  However,  cephaloceles  do  not  occur  at  the  sites  of 
cephalhsematomata. 

Treatment. — The  treatment  of  cephalhsematoma  by  incision  is  un- 
necessary. Early  incision  might,  in  fact,  be  dangerous  through  loss  of 
blood,  as  the  effusion  usually  increases  by  slow  oozing  during  the  first 
few  days  after  birth  and  the  blood  remains  fluid.  A  very  rapid  increase 
in  size  is  best  treated  by  puncture  and  subsequent  pressure.  The  same 
minor  operative  procedure  might  be  considered  in  cases  of  delayed  reso- 
lution. If,  on  the  other  hand,  suppuration  has  set  in  and  the  skin  is  red 
and  thinned  and  the  outlines  of  the  tumor  lost  in  surrounding  cedema, 
a  large  incision  must  be  made,  dividing  the  inflamed  area,  and  the  usual 
measures  applied  for  limiting  and  bringing  about  a  favorable  termina- 
tion of  a  phlegmon. 

Deformities. — The  deformities  of  the  child's  skull  present  after  birth 
are  well  known. 

Etiology. — In  its  passage  through  the  maternal  pelvis  the  child's  head 
is  adapted  to  the  existing  relations  by  the  cranial  bones  approaching  and 
gliding  over  one  another  at  the  site  of  their  articulations.  The  occipital 
and  frontal  bones  are  by  this  process  pushed  under  the  two  parietal  bones. 
The  occipital  bone,  even  under  normal  conditions,  in  the  parturient  canal, 
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is  forced  under  the  two  parietals.  In  the  generally  contracted  pelvis  the 
posteriorly  lying  parietal  is  subjected  to  such  a  degree  of  pressure  on  the 
part  of  the  promontory  that  it  is  depressed  along  the  line  of  the  sagittal 
suture  and  forced  under  its  fellow  of  the  opposite  side.  On  the  other 
hand,  in  the  flattened  pelvis  the  anteriorly  lying  parietal  is  forced  by 
pressure  against  the  symphysis  under  the  posterior  one.  Those  displace- 
ments of  the  cranial  bones  do  not,  as  a  rule,  produce  any  bad  effects; 
on  the  contrary,  they  facilitate  the  process  of  labor.  Within  from  twenty- 
four  to  forty-eight  hours  the  bones  return  to  their  normal  position.  In 
case  of  marked  overriding  of  the  parietal  bones  there  might  result  inter- 
meningeal  hemorrhage  from  rupture  of  the  veins  leading  to  the  superior 
longitudinal  sinus  or  of  the  sinus  itself. 

In  the  same  manner  that  the  parturient  canal  changes  the  shape  of 
the  skull  as  a  whole  by  the  displacement  of  its  bones,  the  shape  of  the 
individual  bones  may  be  changed  and  made  more  convex  or  more  flat- 
tened. This  change  in  form  takes  place  in  half  of  all  cases  of  contracted 
pelvis.  The  pressure  of  the  promontory  against  the  parietal  bone  causes 
a  decrease  in  its  convexity,  and  is  determined  by  the  direction  of  the 
uterine  axis  tending  to  force  the  head  against  the  posterior  wall  of  the 
pelvis.  The  left  parietal  bone  is  more  frequently  flattened  than  the  right 
one,  owing  to  the  fact  that  the  first  position  occurs  more  than  two  and 
one-half  times  as  often  as  the  second.  The  pressure  of  the  promontory 
may  cause  more  than  simple  flattening  of  a  cranial  bone,  occasionally 
producing  more  or  less  extensive  depressions  of  two  types — shallow, 
gutter-shaped  and  deeper,  boat-shaped  or  funnel-shaped  dents.  The  first 
type  occurs  almost  exclusively  along  the  coronary  border  of  the  parietal 
bone.  Being  caused  by  the  promontory,  they  are  found  only  in  the 
posterior  bone.  The  edge  of  the  parietal  bone  projects  somewhat  along 
the  coronary  suture  and  falls  away  toward  the  depression  which  runs 
parallel  with  the  suture.  At  the  same  time  the  portion  of  bone  along 
the  edge  appears  notched  with  several  lines  of  fracture.  A  red  pressure- 
mark  will,  as  a  rule,  be  found  overlying  the  depression.  In  the  shallow, 
gutter-shaped  type  the  promontory  has  generally  exerted  pressure  for 
some  time;  in  the  deeper,  funnel-shaped  type,  on  the  other  hand,  for  less 
time  and  with  greater  violence.  The  latter  are  consequently  character- 
istic of  labors  that  are  terminated  artificially,  in  which,  either  by  forceps 
or  by  version,  the  head  is  rapidly  drawn  past  the  promontory.  The 
blades  of  the  forceps  do  not  cause  the  denting;  they  are  only  the  indirect 
means  in  so  far  as  by  forcible  traction  through  the  pelvis  they  cause  the 
head  to  be  pressed  against  the  promontory.  Of  32  cases  collected  by 
von  Hoffmann,  only  2  had  been  delivered  without  intervention  on  the 
part  of  the  obstetrician.  Of  the  30  remaining,  23  had  been  delivered  by 
forceps  and  in  7  version  had  been  performed.  The  forceps  are  applied 
to  the  head  in  the  transverse  or  longitudinal  diameter,  and  accordingly 
either  the  frontal  bone  is  depressed  between  the  tuberosity  and  anterior 
fontanelle  or  the  parietal  bone  between  the  parietal  eminence  and  ante- 
rior fontanelle.  In  all  cases  of  the  after-coming  head  the  depression  was 
found  in  the  parietal  bone  between  the  eminence  and  the  ear  or  parallel 
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with  the  coronary  suture.  Cases  in  which  an  exostosis  or  an  ankylosed 
coccyx  causes  the  depression  are  rare.  The  depressions  are  sometimes 
deep  and  extensive.  As  a  rule,  a  cephalhaimatoma  is  found  in  the  result- 
ing bony  fossa.  Though  most  cases  of  deep  depressions  are  combined 
with  fissuring  of  bone,  they  do  occur  without  the  slightest  loss  in  con- 
tinuity of  bone,  as  the  author  saw  in  Terrain's  collection  in  St.  Petersburg. 

Prognosis. — The  gutter-shaped  depressions  have  a  decidedly  better 
prognosis  than  the  funnel-shaped  dents.  The  former  are  generally  not 
noticed  until  several  days  after  birth,  when  the  swelling  of  the  soft  parts 
has  subsided.  Schroder  has  reported,  among  65  cases  of  the  latter,  22 
dead  or  stillborn  children,  10  who  died  soon  after  as  a  result  of  the  injury, 
and  33  who  were  in  good  health.  Only  a  small  number  died  as  a  result 
of  intracranial  hemorrhage,  the  majority  of  deaths  being  due  to  asphyxia, 
a  consequence  of  protracted  labor  in  cases  of  contracted  pelvis.  Most 
of  the  depressions  are  smoothed  over  in  time,  at  times  rapidly,  often  after 
months.  There  are,  however,  cases  in  which  they  continue  through  life. 
The  counterpressure  of  the  brain,  the  development  of  bone,  the  bony 
thickening  taking  place  in  the  cephalhsematomata  generally  found  in  the 
depression,  all  tend  to  restore  the  bone  to  its  former  level. 

It  is  obvious  that  under  certain  circumstances  depressions  of  the  skull 
in  the  newborn  child  may  have  a  medicolegal  significance.  They  may 
be  suspected  to  be  the  result  of  a  criminal  act  after  birth,  or,  on  the 
contrary,  similar  depressions,  as  von  Hoffmann  has  demonstrated  ex- 
perimentally, may  be  produced  within  the  uterus.  In  such  cases  the 
cautious  physician  must  consider  the  circumstances  of  delivery,  especially 
the  relative  size  of  the  child's  head  and  the  pelvis  of  the  mother,  besides 
the  objective  findings  in  the  child. 

Solution  of  Continuity  of  Bones. — It  required  some  time  to  decide 
that  real  solution  of  continuity  of  the  cranial  bones  in  the  newborn 
could  take  place  as  a  result  of  pressure  on  the  part  of  the  parturient 
canal.  As  these  fissures  lead  to  fatal  hemorrhage  and  brain  lesions,  they 
have  frequently  been  the  subject  of  legal  investigations.  It  may  be  con- 
ceded that  in  rare  cases  the  pressure  of  the  forceps  blades  may  cause 
fracture  of  the  skull,  particularly  of  the  frontal  bones.  Generally,  it  is 
not  the  closure  of  the  blades  that  is  responsible  for  the  fracture,  but  the 
violent  pressure  of  the  head  against  the  promontory  as  it  is  forcibly 
dragged  through  the  pelvis  (Fritsch).  As  has  been  mentioned,  there  are 
found  in  connection  with  flattening  of  the  parietal  bones,  as  well  as  with 
gutter-shaped  depressions  of  the  same,  fissures  that  radiate  from  the 
periphery  toward  the  eminence.  The  depressions  occurring  in  cases  of 
the  after-coming  head  are  characterized  by  such  fissures  and  even  larger 
fractures.  Moreover,  it  is  characteristic  of  congenital  fractures  of  the 
skull  that  they  occur  almost  without  exception  in  the  parietal  bones, 
extending  from  the  sagittal  suture  to  the  centre  of  ossification  or  parallel 
with  the  sagittal  suture.  In  the  former  case  the  fractures  have  sharp, 
smooth  edges,  as  if  the  bone  had  split;  in  the  latter  it  is  irregularly  ser- 
rated. These  differences  in  appearance  are  due  to  the  structure  of  bone 
in  the  newborn.  Only  about  the  centres  of  ossification  (parietal  emi- 
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nence,  frontal  and  occipital  tuberosity)  do  we  find  the  uniform  structure 
of  later  life.  Everywhere  the  bony  tissue  can  be  seen  in  the  form  of  rays 
diverging  toward  the  periphery.  The  line  of  fracture  that  extends  in  the 
direction  of  the  latter  is  sharp  and  smooth;  that  which  runs  more  or  less 
obliquely  to  the  rays  is  characterized  by  an  irregular,  notched  border. 

Besides  these  relations  the  physician  must  weigh  the  statements  regard- 
ing the  course  of  labor  and  the  results  of  a  pelvic  examination  before 
deciding  or  leaving  undecided  the  questions  as  to  whether  in  a  given  case 
the  fissure  was  the  result  of  pressure  on  the  part  of  the  parturient  canal. 

If  extensive  intracranial  hemorrhages  do  not  complicate  fractures  and 
if  at  the  same  time  there  is  no  danger  of  asphyxia,  the  child  can  live. 
Indeed,  it  seems  as  if  newborn  children  could  tolerate  much  in  this 
respect,  as  the  recovery  from  cephalhaematoma  shows,  which  so  often 
covers  fractured  bones. 

FIG.  2. 


Fracture  of  right  frontal  bone  in  a  newborn  infant;  fracture  extending  into  orbit.      (Bruns.) 

Rupture  of  the  articulations  has  been  observed  along  the  line  of  the 
sagittal,  coronal,  and  lambdoidal  sutures.  If  one  parietal  bone  is  de- 
pressed to  such  a  degree  that  the  sagittal  border  of  the  other  parietal 
bone  projects  sharply  through  the  stretched  soft  parts,  it  is  easy  to  under- 
stand how  the  membranous  articulation  may  tear.  The  danger  from 
this  injury  is  due  to  the  resulting  rupture  of  bloodvessels,  previously  men- 
tioned. The  sinus  itself  may  be  torn  without  injury  to  the  articular 
membrane,  because  its  thinner  wall  does  not  bear  the  stretching  which 
the  ligamentous  structures  of  the  suture  withstand  (Olshausen).  The 
intracranial  hemorrhage  resulting  from  a  ruptured  sinus  is  almost  always 
fatal. 

The  separation  of  the  condyloid  from  the  squamous  portion  of  the 
occipital  bone  is  brought  about  in  the  extraction  of  the  after-coming  head 
either  by  forceps  or  the  Prague  method.  The  squamous  portion  is  simply 
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torn  away  from  the  articular  portion  or  the  squamous  part  is  pressed 
against  the  articular  and  pushed  off  by  the  latter.  Very  often  both  mech- 
anisms act  together  or  in  succession.  Even  this  injury  is  not  dangerous 
in  itself,  but  on  account  of  the  accompanying  hemorrhage  and  possible 
crushing  of  the  medulla  in  the  foramen  magnum,  which  is  narrowed  by 
the  displacement  of  the  fractured  articular  portions. 

Prognosis. — Fortunately,  all  mechanical  injuries  to  the  skull  in  full- 
term  children  are  seldom  dangerous  to  life.  The  dead  or  stillborn  chil- 
dren met  with  in  cases  of  contracted  pelves  are  asphyxiated,  as  the  post- 
mortem examination  shows.  The  cranial  injuries  themselves  are  only 
dangerous  to  life  in  so  far  as  they  may  cause  cerebrospinal  hemorrhage. 
These  are  more  severe  in  cases  of  fracture  and  dislocation  at  the  site  of 
suture  than  in  simple  flexures  and  depressions.  The  prognosis  is  con- 
sequently more  favorable  in  the  latter.  In  the  former  the  children  are 
born  with  a  vigorous  cry.  The  extravasation  increases  rapidly,  however, 
now  that  the  skull  is  relieved  of  pressure,  and  constantly  increasing 
symptoms  of  intracranial  pressure  are  met  with.  Stupor,  convulsions, 
and  death  follow  each  other  closely. 

Treatment. — The  question  has  frequently  come  up  in  recent  times 
whether  surgical  interference  could  be  of  any  benefit.  In  asphyxiated 
children  the  indications  for  the  obstetrician  are  clearly  to  employ  arti- 
ficial respiration  and  not  to  incise  the  skull.  The  only  cases  which  seem 
to  demand  different  treatment  are  those  in  which  there  is  extensive  and 
deep  depression  of  the  skull  and  paralysis  of  the  opposite  side,  generally 
a  paresis  and  not  a  paralysis.  In  these  cases  attempts  have  been  made 
to  elevate  the  depressed  area  by  means  of  incision  and  the  application 
of  a  bone-elevator,  but  the  results  have  been  doubtful.  On  the  other 
hand,  such  cases  have  completely  recovered  without  treatment. 

Defects  in  Skull  Not  Due  to  Trauma. —  Certain  gaps  and  open- 
ings occurring  quite  frequently  in  the  skull  of  newborn  children  were 
often  mistaken  for  injuries  received  during  labor  or  for  fractures  origi- 
nating after  birth,  until  von  Hoffmann  cleared  up  the  whole  matter  by 
his  investigations  regarding  physiological  and  pathological  defects  in 
ossification. 

Diagnosis. — The  differentiation  of  all  these  physiological  cracks  and 
fissures  from  real  fractures  is  based  on  their  constant  location  in  the  large 
majority  of  cases,  their  symmetrical  distribution,  the  gradual  thinning 
of  their  edges  when  observed  by  transmitted  light,  the  absence  of  hemor- 
rhage and  ecchymosis,  and,  finally,  on  the  firm  adhesion  found  to  exist 
between  the  periosteum  and  dura  under  the  defect,  as  opposed  to  their 
separation  and  free  mobility  at  the  site  of  a  true  fracture. 

Failure  of  or  incomplete  ossification  is  easily  distinguished  from  frac- 
ture. In  such  cases  the  skull  seems  to  be  composed  of  numerous  island- 
like  fragments  of  bone,  which  make  it  incapable  of  support  and  readily 
indented.  At  the  same  time  such  cases  may  show  marked  curvatures  of 
the  extremities  and  united  fractures  with  and  without  callus. 


CHAPTEK    II. 

INJURIES  OF  THE  COVERINGS  OF  THE  SKULL. 

A  PLANE  passing  through  the  nasal  process  of  the  frontal  bone  and 
the  root  of  each  zygoma  divides  the  cranium  or  skull  proper  from  the 
face.  The  soft  parts  covering  the  skull,  being  of  uniform  thickness  and 
conforming  accurately  to  its  shape,  show  its  true  size  and  form.  From 
before  backward  we  find  the  frontal,  parietal,  and  occipital  regions,  con- 
stituting the  middle  zone  of  the  skull,  while  that  portion  bounded  above 
by  the  origin  of  the  temporal  muscle  and  falling  away  over  each  zygoma 
toward  the  face  is  known  as  the  temporal  region. 

The  soft  parts  consist,  in  the  middle  portion,  of  the  occipitofrontalis 
muscle  with  its  broad,  flat  tendon  and  the  periosteum ;  laterally,  the  tem- 
poral muscles,  with  their  aponeurotic  covering,  separate  skin  and  perios- 
teum. The  connective  tissue  uniting  the  different  layers  is  represented 
by  the  subcutaneous  layer  and  the  subaponeurotic  layer.  Only  on  the 
forehead  is  the  skin  thin  and  elastic;  in  youth  smooth,  in  old  age 
wrinkled  and  furrowed.  The  structure  of  the  hairy  scalp  is  exceedingly 
firm  and  the  corium  is  rich  in  elastic  fibres  and  muscular  tissue.  The 
fatty  layer  of  the  back  of  the  neck  and  forehead  is  characterized 
by  extraordinary  rigidity;  the  fat-lobules  in  it  are  about  the  size  of  a  pin's 
head  and  are  embedded  in  a  closely  woven,  dense  connective-tissue 
framework.  The  skin  is  firmly  attached  to  the  aponeurosis  and  muscular 
portion  of  the  occipitofrontalis  and  cannot  be  moved  over  the  underlying 
parts  nor  raised  in  folds.  The  connective-tissue  layer  immediately  be- 
neath the  occipitofrontalis  muscle,  however,  is  poor  in  adipose  tissue  and 
very  delicate  and  elastic  in  structure,  so  that  the  entire  extensive  ten- 
dinous capsule  is  but  loosely  attached  to  the  periosteum,  enabling  the 
scalp  to  be  thrown  into  folds  during  muscular  action  and  to  be  raised 
by  extravasations  and  exudates. 

INCISED,  PUNCTURED,  AND  LACERATED  WOUNDS. 

Incised  Wounds. — Incised  wounds  of  the  scalp  are  generally  surgical 
incisions  required  in  operations  for  covering  bare  bone  or  defects  in 
rhinoplasty,  and  in  the  extirpation  of  tumors.  Blows  striking  perpen- 
dicularly produce  simple  wounds;  those  obliquely,  wounds  with  the  for- 
mation of  a  flap,  or,  if  an  entire  portion  of  skin  is  cut  off,  wounds  with 
loss  of  substance.  Incised  wounds  as  well  as  those  the  result  of  blows 
generally  divide  the  aponeurosis  as  well  as  the  skin,  owing  to  their  inti- 
mate connection.  Simple  wounds  of  the  hairy  scalp  do  not,  as  a  rule, 
gape.  The  narrow  muscles  of  the  reticular  layer  of  the  skin  are  placed 
at  right  angles,  so  that  the  degree  of  contraction  in  the  skin  is  the  same 
in  all  directions.  In  the  lateral  portions  of  the  skull  vertical  wounds  will 
(26) 
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gape  more  than  horizontal  ones,  as  here  the  bundles  of  fibres  run  parallel 
with  the  median  line,  while  horizontal  wounds  of  the  forehead  will  gape 
more  than  vertical  ones  for  the  same  reason.  If  the  aponeurosis  is 
divided,  the  edges  of  the  wound  separate  more  or  less,  since  the  loose 
cellular  tissue  separating  it  from  the  periosteum  allows  free  play  of  the 
contractile  skin,  while  at  the  same  time  the  aponeurosis  is  drawn  in 
opposite  directions  by  the  action  of  its  muscles.  Where  the  occipito- 
frontalis  aponeurosis  is  divided  perpendicularly  to  the  direction  of  its 
fibres,  either  in  the  frontal,  temporal,  or  occipital  region,  the  lower  edge 
of  the  wound  will  be  bowed  out  more  than  the  upper.  For  this  reason 
flap  wounds,  where  the  attached  portion  is  directed  toward  the  circum- 
ference of  the  hairy  scalp,  retract  toward  their  base. 

Prognosis. — The  prognosis  of  incised  wounds  and  those  produced  by 
blows  is  good,  for  the  structure  of  the  scalp  favors  primary  union.  The 
opposing  wound-edges  are  of  equal  thickness,  are  situated  on  a  firm  bed, 
do  not  collapse  nor  curl  up,  and  may  be  accurately  placed  according  to 
their  corresponding  layers.  If  the  precaution  be  taken  that  no  blood- 
clot  separates  the  edges  of  the  wound,  their  coaptation  will  result  in  rapid 
union.  The  tendency  is  to  primary  union  in  those  wounds  that  have 
not  been  caused  in  their  entire  extent  by  sharp  instruments,  but  which 
are,  to  a  certain  degree,  lacerated  wounds.  A  blade  may  penetrate  the 
soft  parts  in  a  vertical  direction  and  by  turning  flat  strip  off  a  flap,  and 
in  this  way  tear  into  the  skin  at  the  angles  of  the  wound.  In  this  com- 
bination of  incised  and  lacerated  wound  the  torn  portion  will  heal  as 
well  as  the  sharply  cut. 

Punctured  Wounds. — Punctured  wounds  of  the  scalp,  whether  deliv- 
ered in  a  perpendicular  or  oblique  direction,  produce  short  sinuses  and 
generally  involve  the  skull  as  well  as  the  soft  parts.  The  instrument 
causing  the  injury  may  glance  off  the  bone  and  emerge  from  the  skin 
at  some  distance,  thus  forming  two  wounds  communicating  by  a  subcu- 
taneous, often  tortuous  canal.  The  only  punctured  wounds  that  attain 
any  depth  are  those  that  penetrate  beneath  the  zygoma  from  above. 
Against  this  bony  edge  knife-blades  have  broken  off  and  remained  fast. 

Contusions. — Blows  inflicted  by  blunt  objects  press  the  scalp  against 
the  bone  beneath,  contusing  it.  It  is  the  same  whether  the  blunt  body 
strikes  the  head,  or  the  latter  while  in  motion  meets  with  resistance  from 
some  other  object,  or  in  falling  strikes  the  ground.  If  the  violence  be 
more  severe,  the  underlying  bone  may  be  broken  or  the  skin  covering  it 
divided,  or  both  injuries  may  be  brought  about  at  the  same  time.  Thus 
simple  fractures  are  combined  with  contusions,  while  compound  frac- 
tures are  combined  with  contused  wounds  of  the  scalp,  and  only  the 
mildest  kind  of  contusions  are  limited  to  the  soft  parts.  The  injury  affects 
the  bloodvessels  primarily.  Hemorrhage  takes  place  to  a  greater  or  less 
degree  into  and  between  the  tissues,  forming  a  swelling.  According  to 
the  place  of  extravasation,  we  might  distinguish  between  subcutaneous, 
subaponeurotic,  and  subperiosteal  ha?matoma,  were  it  not  a  rule  for 
more  than  one  connective- tissue  layer  to  be  infiltrated  with  blood.  If 
the  violence  is  inflicted  in  a  perpendicular  direction,  hemorrhage  takes 
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place  into  the  subcutaneous  adipose  tissue  and  is  limited  to  a  small  sur- 
rounding area.  Such  a  hsematoma  is  sharply  circumscribed  and 
uniformly  hard,  as  blood  does  not  force  the  tissues  apart,  but  simply 
infiltrates  them.  The  skin  can  generally  be  moved  with  the  swelling, 
showing  it  to  be  situated  within  the  same.  If  the  violence  is  directed  in 
an  oblique  direction,  the  skin  and  the  aponeurosis  are  both  pushed  over 
the  periosteum,  tearing  the  loose  cellular  tissue  and  wounding  not  only 
vessels,  but  also  other  portions  of  the  soft  tissues,  and  the  hemorrhage 
takes  place  into  the  spaces  formed  in  the  delicate  connective  tissue 
and  spread  a  considerable  distance  beyond  the  site  of  injury. 

Circumscribed  Haematoma. — Most  of  the  circumscribed  hsematomata, 
or  bruises,  occur  in  childhood.  A  child  too  young  to  have  learned  to  use 
its  hands  in  preventing  a  fall,  strikes  its  head  or  knocks  it  without  much 
violence  against  an  object,  and  this  slight  injury  is  the  result.  A  weak 
blow  or  spent  ball  glancing  off  will  cause  a  like  bruise.  After  several 
hours  the  skin  is  discolored  by  the  effused  blood,  and  shows  the  familiar 
play  of  colors  exhibited  in  the  resolution  of  a  contusion. 

TREATMENT. — Absorption  progresses  without  disturbance.  No  spe- 
cial treatment  is  indicated.  In  order  to  prevent  unnecessary  manipula- 
tion on  the  part  of  timid  mothers  or  nurses,  the  physician  may  order 
applications  of  lead  acetate  or  water  with  tincture  of  arnica. 

Hsematomata  beneath  the  Aponeurosis. — Hsematomata  beneath  the 
aponeurosis  are  more  flattened  and  may  spread  over  the  whole  cranial 
vault.  The  larger  the  hemorrhage  the  softer  and  more  fluctuating  is  the 
hsematoma.  The  softest  part  is  at  the  centre,  while  the  periphery  is 
bounded  by  a  hard  belt  of  varying  breadth,  for  the  collection  of  free  blood 
is  bordered  by  a  zone  of  simple  infiltration  of  blood  into  the  close  meshes 
of  the  connective  tissue.  The  resulting  hard  edge  about  the  centre  may 
be  mistaken  for  an  edge  of  bone,  and  lead  to  the  idea  that  there  is  a 
depressed  fracture.  The  mistake  is  particularly  likely  to  occur  if  the 
violence  causing  the  injury  was  considerable  and  at  the  same  time  cere- 
bral symptoms  are  present.  The  wall-like  edge  of  a  bruise  or  hsematoma 
rises  from  the  general  plane  of  the  cranial  vault,  as  opposed  to  the  edge  of 
a  depressed  fracture,  and  may  be  impressed  or  even  made  to  disappear  on 
pressure,  while  in  the  centre  the  uneven  surface  of  displaced  bone  frag- 
ments is  absent.  If  larger  veins  or  arteries  of  the  supaponeurotic  tissue 
have  been  torn  the  haematoma  may  be  very  extensive  and  cause  consid- 
erable tension  of  the  skin;  they  have  been  observed  to  extend  from  the 
frontal  tuberosity  to  the  superior  curve  of  the  occipital  bone.  However 
extensive  the  extravasation  may  be,  absorption  takes  place. 

TREATMENT. — Should  the  overlying  skin  be  stretched  by  the  hemor- 
rhage until  it  is  bloodless,  puncture  is  to  be  preferred  to  incision.  How- 
ever, incision  need  not  be  feared  with  aseptic  methods  of  operation  and 
the  avoidance  of  unnecessary  digital  exploration  of  the  wound.  It  is 
difficult  to  locate  the  principal  bleeding  vessels,  and  extensive  incision 
may  be  required.  For  this  reason  alone  the  usual  expectant  treatment, 
which  has  been  followed  with  happy  results,  is  to  be  preferred.  Should 
the  cellular  tissue  in  and  about  extravasations  become  infected  through 
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excoriations  of  the  skin  overlying  a  diffuse  or  circumscribed  hsematoma, 
the  usual  treatment  for  a  phlegmon  is  demanded.  The  necessary  incision 
should  be  made  through  the  inflamed  and  cedematous  scalp.  In  most 
cases  several  incisions  and  counteropenings  at  different  points  are  neces- 
sary. 

Hemorrhage  of  any  extent  beneath  the  pericranium  following  contu- 
sions is  found  usually  in  children,  in  whom  the  bone  derives  a  rich  vas- 
cular supply  from  its  periosteum.  These  cephalhsematomata  of  later 
life  appear  like  the  subaponeurotic  hsematomata,  as  flat  or  moderately 
curved  swellings,  soft,  and  with  a  distinctly  raised  border.  Assuming 
the  mechanism  of  their  origin  to  be  the  same  as  that  of  the  subaponeu- 
rotic hemorrhage,  it  is  easy  to  imagine  that  by  the  displacement  of  the 
periosteum  some  of  the  branches  derived  from  the  emissary  veins  are 
torn  against  the  sharp  borders  of  their  foramina.  If  the  divided  vessel 
is  a  large  one,  it  may  cause  considerable  hemorrhage  with  extensive 
separation  of  the  periosteum.  In  this  way  many  large  fluctuating 
extravasations  of  blood  may  be  explained  that  occur  in  connection  with 
simple  fractures. 

Lacerated  Wounds. — More  frequent  than  all  other  injuries  of  the 
skull  are  the  lacerated  wounds  produced  by  blunt  instruments  and 
objects  of  all  kinds.  They  divide  the  soft  parts  at  one  or  more  places 
in  a  line  or  detach  them  in  the  form  of  a  flap,  tear  or  pull  them  into 
ribbons  and  shreds,  or  even  pull  off  entire  pieces,  leaving  losses  of  sub- 
stance of  greater  or  less  degree. 

Etiology. — Linear  wounds  are  the  result  of  bodies  striking  the  head 
in  a  perpendicular  direction,  or  they  arise  through  the  head  striking  or 
falling  against  angular  objects.  The  scalp  is  thereby  pressed  against  the 
bone  beneath,  contused  and  divided.  It  is  not  always  bruised  through- 
out the  whole  extent  of  the  surface  coming  in  contact  with  the  object 
causing  the  injury,  for  on  account  of  its  dense  structure  it  may  burst  at 
the  moment  of  striking.  If  the  force  be  then  spent,  there  are  presented 
one  or  more  linear  wounds;  if  it  continue  to  act,  the  divided  layer  of 
tissue  at  the  site  of  the  first  cut  or  tear  is  still  further  detached  from  the 
underlying  parts,  and  in  this  way  the  usual  undermining  and  formation 
of  pockets  takes  place.  If  the  blunt  object  penetrate  the  scalp  with 
sufficient  force,  it  may  glance  off  the  vaulted  surface  of  the  skull,  catch 
the  soft  parts,  and  strip  them  off  to  a  greater  or  less  extent.  In  this 
manner  angular  wounds  and  three-cornered  flaps  are  produced.  The 
apex  of  the  angle  corresponds  to  the  point  of  direct  impact  and  the  site 
of  the  greatest  contusion,  while  the  edges  are  produced  by  laceration. 
If  the  original  direction  of  the  force  were  oblique,  the  scalp  may  be  exten- 
sively torn  off  and  the  flaps  attain  considerable  size.  This  is  the  case 
where  a  blow  is  delivered  with  an  angular  piece  of  wood  traversing  the 
scalp  from  the  parietal  surface  to  the  temple,  or  an  irregular-shaped  stone 
falling  from  above.  A  larger  number  of  flap-wounds  originate  in  another 
way,  not  at  the  point  of  impact,  but  at  some  distance.  The  scalp  is 
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pushed  along  its  bed  to  such  an  extent  that  it  can  stretch  no  further  and 
is  torn.  If  the  head  be  dragged  forcibly  over  the  ground  for  some  dis- 
tance or  pushed  along  a  rough  surface,  considerable  portions  of  the  scalp 
may  be  torn  off.  Likewise  the  same  thing  may  happen  if,  in  falling  from  a 
height,  the  head  strikes  a  glancing  blow  and  rubs  against  a  hard  object. 

The  character  of  contused  and  lacerated  wounds  varies  with  the  man- 
ner of  their  origin.  If  the  instrument  causing  the  injury  is  relatively 
small  and  the  force  with  which  it  was  impelled  considerable,  the  edges 
of  the  wounds  may  appear  very  much  like  those  of  the  incised  ones,  and 
the  surgeon  must  be  careful  about  arriving  at  any  conclusion  regarding 
the  shape  and  degree  of  sharpness  of  the  instrument  that  caused  them. 
The  firm  support  offered  by  the  skull  and  its  smooth  outline  explain  why 
clean-cut  wounds  can  be  produced  by  dull  instruments.  The  vitality  of 
the  wound-flaps  depends  upon  the  extent  of  surface  and  the  degree  of 
violence  with  which  the  body  strikes;  the  greater  the  former  and  the  less 
the  latter,  the  more  evident  are  the  signs  of  contusions  on  the  edges  of 
the  wound.  Lacerated  wounds  surrounding  a  torn-off  flap  may  appear 
sharply  cut.  On  closer  observation,  however,  a  more  or  less  fine  serra- 
tion is  rarely  wanting,  a  condition  that  does  not  in  the  least  impair  their 
vitality.  In  other  cases  linear  as  well  as  flap  wounds  betray  their  origin 
through  contusions  and  by  the  shreds  and  tabs  of  tissue.  The  points  of 
skin  at  the  angle  of  two  wounds  are  always  discolored  and  infiltrated 
with  blood.  The  tissues  in  the  immediate  neighborhood  and  at  some 
distance  from  the  wound  may  show  different  degrees  of  contusion  or 
form  distinct  swellings  by  larger  extravasations  of  blood.  The  skin 
covering  a  dependent  flap  remains  uninjured  in  case  the  latter  was 
formed  by  an  instrument  penetrating  the  scalp  and  glancing  off  the  bone, 
but  is  always  extensively  excoriated,  scratched,  and  bruised  when  the 
tearing  off  is  produced  by  abrasion  against  some  hard  object.  The  flaps 
formed  in  the  latter  accident  consist  of  skin  and  aponeurosis,  for  the 
separation  affects  the  subaponeurotic  connective  tissue,  as  in  this  alone 
can  any  extensive  displacement  of  the  two  superficial  layers  take  place. 
Of  course,  as  a  rule,  in  cases  of  extensive  loss  of  scalp,  some  periosteum  is 
stripped  off  at  one  or  more  places  and  remains  adherent  to  the  under 
surface  of  the  scalp.  In  the  same  way  the  skull  is  deprived  of  periosteum 
to  a  greater  or  less  degree  in  cases  in  which  a  wedge-shaped  instrument 
is  driven  into  the  scalp  and  its  edge  penetrates  the  periosteum  before 
glancing  off. 

The  flaps  vary  in  shape  and  size.  Sometimes  they  are  regular,  cres- 
cent-shaped, or  triangular,  or  they  may  be  irregular,  hacked,  or  torn  at 
the  edges.  The  attached  portion,  the  base — whose  ratio  to  the  length 
as  well  as  breadth  of  the  flap  is  an  important  factor  in  determining  its 
vitality — faces  either  the  crest  of  the  skull  or  its  periphery.  In  the  latter 
case  the  flap  hangs  over  the  face,  neck,  or  ear,  and  if  the  latter  be  also 
torn  off,  it  may  reach  the  shoulder.  As,  on  account  of  the  spherical  form 
of  the  skull,  violence  is  more  often  directed  in  a  slanting  line  than  in  a 
perpendicular  one,  it  is  easy  to  explain  why  flap-wounds  are  much  more 
frequent  than  other  kinds. 
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The  severest  lacerations  are  those  tears,  either  diverging  from  one 
point  or  frequently  intersecting,  that  result  from  explosions  of  gases  or 
sudden  considerable  increase  of  air  pressure,  as  the  discharge  of  a  blank 
cartridge  from  a  gun  held  close  to  the  head.  Many  gunshot- wounds 
hitherto  explained  in  this  way  are,  however,  supposed  to  be  due  to  an 
expansive  action  of  the  ball  after  penetrating  the  skull.  Especially  is 
this  the  case  with  modern  small-calibre  projectiles. 

In  a  lacerated  wound  originating  in  any  of  the  above-mentioned  ways 
pieces  of  scalp  may  be  lost  and  wounds  with  loss  of  substance  result. 
This  is  most  marked  in  so-called  cases  of  scalping,  the  mechanism  of 
which  is  peculiar  in  so  far  as  the  pulling  of  the  hair  causes  a  separation 
of  the  scalp.  The  first  action  of  this  pull,  provided  the  hair  be  not  torn 
out,  is  a  laceration  of  subaponeurotic  connective  tissue.  If  the  force  be 
considerable  and  continuous,  the  scalp  is  torn  into  and  pulled  off  entirely. 
The  prognosis  in  such  severe  injuries  is  more  favorable  than  would  be 
expected,  although  several  years  may  elapse  before  complete  recovery 
takes  place.  The  distortion  of  ears,  eyebrows,  and  eyelids  after  spon- 
taneous repair,  with  excessive  cicatricial  contraction,  causes  considerable 
deformity.  For  this  reason  early  therapeutic  intervention  by  Thiersch's 
method  of  skin-grafting  is  urgently  indicated. 

Prognosis. — The  course  of  contused  and  lacerated  wounds  varies  ac- 
cording to  the  changes  that  have  taken  place  in  the  wound-edges  and 
wound-flaps,  and  according  to  the  methods  of  treatment  applied.  The 
experience  of  all  surgeons  has  taught  that  primary  union  takes  place 
very  frequently,  owing  to  the  fact  that  the  vitality  of  the  edges  of  the 
wound  is  generally  unimpaired.  Perhaps  only  a  part  of  the  wound  will 
heal  by  first  intention,  while  the  rest  becomes  infected,  suppurates,  and 
becomes  neurotic,  until  finally  repair  takes  place  by  granulation  after 
the  necrotic  portions  of  the  tissue  have  been  thrown  off. 

In  judging  these  cases,  the  appearance  of  fresh  contused  wounds  may 
deceive.  Many  blue,  bruised,  and  excoriated  wound-edges,  which  look 
scratched  and  torn,  recover  within  twenty-four  hours  and  are  capable  of 
rapid  union.  As  a  matter  of  fact,  we  seldom  see  an  extensive  or  even 
limited  gangrene  of  the  contused  tissue.  If  the  latter  is  thrown  off  and 
destroyed,  the  process  is  slow  and  unnoticeable.  The  vascular  supply 
is  very  favorable  for  the  nutrition  of  the  scalp.  An  intricate  arterial 
plexus,  receiving  supplies  from  all  directions,  is  spread  out  over  the 
entire  cranial  vault  immediately  beneath  the  skin,  almost  entirely  pre- 
venting the  cutting  off  of  the  blood-supply.  This  explains  why  the 
vitality  may  be  preserved  in  flaps  that  have  been  extensively  torn  off  and 
undermined.  The  arteries  run  for  the  most  part  above  the  aponeurotic 
capsule,  and  therefore  remain  within  the  flap  when  the  subaponeurotic 
tissue  is  torn,  whereas  in  other  parts  of  the  body  the  arteries  run  verti- 
cally upward  from  the  deeper  tissue-layers.  As  the  arteries  run  from 
the  periphery  toward  the  crest  of  the  skull,  the  chances  of  saving  a  flap 
aremore  favorable  if  the  base  is  directed  downward  and  the  apex  upward, 
notwithstanding  which  the  author  has  seen  rapid  and  complete  primary 
union  take  place  in  a  narrow,  tongue-shaped  flap,  six  and  even  twelve 
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inches  long,  whose  base  was  situated  along  the  coronal  suture.  Even 
unfavorably  situated  flaps  seldom  become  gangrenous  to  any  extent 
unless  the  injuries  are  complicated  at  an  early  stage  by  infection  of  the 
skin  and  subcutaneous  tissue. 

The  aponeurosis  and  the  cellular  tissue  uniting  it  to  the  periosteum 
are  more  prone  to  necrosis.  This  destruction  may  result  immediately 
upon  a  contusion  or  stretching,  or  it  may  follow  oedema  and  purulent 
inflammation,  with  subsequent  necrosis  of  the  connective-tissue  stratum, 
caused  by  pressure  of  the  overlying  tense  aponeurosis.  As  this  connec- 
tive-tissue layer  is  usually  the  one  to  suffer  most  in  the  tearing  off  of  the 
scalp,  it  is  easy  to  see  how  more  or  less  extensive  abscesses  may  follow 
contused  wounds.  Extravasations  of  blood  predispose  to  rapid  extension 
of  inflammation  in  this  region  as  much  as  in  other  parts  of  the  body. 
How  much  more  the  deeper  layers  suffer  from  contusions  than  the  super- 
ficial ones  is  clearly  shown  by  the  fact  that  the  cutaneous  wound  is  often 
entirely  healed,  while  the  deeper-lying  connective  tissue  is  going  through 
a  process  of  suppuration.  The  products  of  inflammation  thus  dammed 
back  are  still  another  factor  in  determining  the  extension  of  the  infective 
process  and  burrow  into  the  tissue  for  some  distance  from  the  wound. 

Diffuse  cellulitis  (phlegmon)  is  one  of  the  most  serious  and  unfortu- 
nately a  very  common  complication  of  contused  and  lacerated  wounds. 
The  temperature  accompanying  it  is  high.  The  multiple  abscesses 
resulting  from  it  may  be  distributed  over  the  entire  cranial  surface,  at 
times  very  close  to  one  another,  or  even  above  one  another,  separated 
only  by  periosteum.  The  greatest  danger  lies  in  further  complications. 
The  cellular  connective  tissue  between  the  skull  and  aponeurosis  blends 
insensibly  with  the  periosteum.  With  the  destruction  of  the  former  the 
latter  may  also  become  necrotic,  exposing  the  bone,  if  it  has  not  been 
laid  bare  by  the  original  injury.  This  exposure  of  bone  may  lead  to 
superficial  or  deep  necrosis  or  an  extensive  osteomyelitis.  This  is  more 
likely  to  be  the  result  when  an  exposure  is  due  to  a  secondary  suppurative 
destruction  of  the  periosteum  than  when  it  is  torn  off  mechanically  by 
the  original  violence.  This  process  in  the  bone  may  be  of  great  signifi- 
cance when  involving  the  periosteum  on  the  internal  surface — the  dura 
— or  when  causing  a  thrombosis  of  the  vessels.  The  resulting  changes 
in  the  skull  contents  and  the  danger  to  life  will  be  referred  to  again  in 
the  chapters  on  Diseases  and  Injuries  of  Bones.  The  tension  under 
which  the  products  of  inflammation  exist  in  these  affections  of  the  soft 
parts  of  the  scalp  explains  how  the  cranial  contents  may  be  involved  in 
this  inflammatory  process  without  the  presence  of  an  intermediary  bone 
lesion  by  a  successive  thrombosis  of  the  vessels  or  by  a  progressive  exten- 
sion in  the  connective  tissue  surrounding  the  tracts  of  vessels.  We  are 
familiar  with  deep-seated  cerebral  abscesses  that  originated  in  a  process 
transmitted  through  thrombosed  veins. 

Important,  as  determining  what  to  do  or  not  to  do,  is  the  experience 
that  even  the  severest  contusions  may  be  inflicted  without  inflammation 
or  suppuration  of  the  wound-edges,  while  at  times,  through  some  specific 
infection,  the  severest  and  most  obstinate  cellulitis  may  result  from  a 
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wound  with  the  slightest  degree  of  laceration.  This  complication,  though 
rare  at  the  present  time,  was  seen  quite  often  even  in  simple  incised 
wounds  in  former  days. 

As  in  all  wounds,  erysipelas  may  complicate  contused  wounds  at  any 
stage.  It  is  more  to  be  feared  here  than  elsewhere,  as  on  account  of 
the  extensive  injury  to  the  connective  tissue  the  infection,  instead  of 
being  limited  to  the  skin,  has  a  tendency  to  invade  the  deeper  layers  and 
thus  favor  the  frequent  combination  of  cellulitis  and  erysipelas.  Should 
erysipelas  spread  along  the  edge  of  a  wound,  with  loss  of  substance,  at 
the  bottom  of  which  there  is  bare  bone,  there  is  danger  of  bone  necrosis 
and  extension  through  the  bone  to  the  membrane  of  the  brain,  especially 
when  it  is  combined  with  an  extensive  cellulitis.  A  simple  cutaneous 
erysipelas  has  little  tendency  to  invade  the  deeper  tissues,  but  in  com- 
bination with  a  cellulitis  of  the  soft  parts  it  may  extend  to  the  membrane 
of  the  brain. 

Treatment  of  Wounds  in  the  Soft  Parts  Covering  the  Skull. 

The  treatment  of  wounds,  whether  caused  by  dull  or  sharp  instru- 
ments or  objects,  has  so  much  in  common  that  they  may  be  discussed 
together.  As  a  matter  of  fact,  in  the  treatment  of  incised  and  punctured 
wounds  and  those  caused  by  blows,  the  surgeon  must  be  governed  by 
the  same  circumstances  as  in  contused  wounds,  for  in  every  wound  of 
the  skull  three  things  must  be  considered.  In  the  first  place,  whether 
or  not  the  wound  is  infected;  secondly,  whether  the  flaps  are  viable;  and 
finally,  what  complications  are  liable  to  occur  in  the  way  of  brain  and 
bone  affections.  The  last  consideration  is  of  more  importance  than  the 
first  two,  and  will  receive  special  attention  in  the  following  chapters. 
Injuries  of  the  scalp  with  or  without  primary  cerebral  affections  are  so 
frequent  in  the  author's  clinic  that  in  his  treatment  a  regular  routine  is 
followed.  If  more  or  less  severe  brain  symptoms  are  present,  as  those 
referable  to  concussion  or  intracranial  pressure,  they  are  treated  in  the 
house  division.  The  same  is  the  case  where  there  is  evidence  of  fracture 
below  the  wound  in  the  soft  parts,  or  if  there  are  present  wounds  with 
extensive  areas  of  bare  bone  or  with  extensive  loss  of  substance.  All 
others  are  treated  in  the  out-patient  department. 

The  question  whether  or  not  a  wound  is  infected  at  the  time  of  injury 
cannot  always  be  decided  positively,  but  nevertheless  may  be  determined 
with  sufficient  accuracy  for  all  practical  purposes.  While  it  is  possible 
that  a  clean  incised  wound  may  be  infected  by  a  knife-blade  or  the  germs 
of  infection  be  derived  from  the  neighboring  unclean  skin,  it  is  not  neces- 
sary to  consider  these  remote  possibilities,  as  it  will  be  sufficient  for  all 
therapeutic  purposes  to  determine  the  probability  of  infection  in  a  given 
wound.  Wounds  that  contain  dung  and  dust  from  the  streets,  garden 
loam,  sand,  mud,  particles  of  masonry  from  walls  against  which  the  head 
may  have  glanced  during  a  fall,  also  lime,  mortar,  coal,  tree-bark,  saw- 
dust, machine  oil,  or  portions  of  head-covering  are  considered  probably 
primarily  infectious.  Wounds  whose  edges  and  immediate  surround- 
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ings  show  evidence  of  severe  contusions  are  also  considered  in  the 
above  class,  as  they  are  readily  infected.  In  many  cases  the  history  of 
the  injury  and  inspection  of  the  instrument  may  lead  us  to  suspect  pri- 
mary infection  of  a  given  wound,  as  in  the  case  of  a  knife  repeatedly  used 
to  slaughter  animals  or  a  pitchfork  used  to  toss  manure.  Without  ques- 
tion, all  wounds  are  infected  that  show  signs  of  inflammation  on  coming 
under  observation.  Surgical  incisions  during  operation,  sword-cuts  and 
sabre-cuts,  and  sharply  lacerated,  simple,  or  flap-wounds,  especially 
those  in  which  the  wounding  instrument  catching  the  scalp  at  some  dis- 
tance from  the  site  of  injury  stretches  and  tears  the  scalp,  are  considered 
not  probably  infected. 

The  conditions  governing  the  vitality  of  wound-flaps  have  been  con- 
sidered in  discussing  the  mechanism  of  contused  wounds,  at  the  same 
time  describing  the  appearance  of  the  latter  where  their  edges  were  in 
danger  of  becoming  necrotic.  The  edges  may  be  preserved  in  all  sharply 
cut  wounds  produced  by  blows,  also  in  most  contused  wounds  produced 
by  blunt  objects.  Both  types  have  a  tendency  to  primary  union  which 
the  surgeon  should  attempt  to  obtain  in  all  such  cases. 

The  skin  in  the  vicinity  of  every  scalp-wound  should  be  thoroughly 
cleansed  and  disinfected.  The  necessary  procedure  may  be  limited  to 
the  immediate  neighborhood  in  cases  of  small  and  probably  not  infected 
wounds;  but  in  the  case  of  more  extensive  and  very  severe  injuries,  large 
flap-wounds,  extensive  contusion  wounds  with  loss  of  substance,  the 
entire  scalp  must  be  shaved.  In  many  cases  a  surgeon  has  spared  the 
hair  only  to  have  it  destroyed  by  erysipelas  a  little  later.  Even  the  lay- 
man is  well  acquainted  with  the  danger  of  injuries  to  the  head,  and  if 
the  surgeon  insist  upon  it  he  can  generally  gain  consent  to  removal  of 
the  hair.  If  the  case  be  brought  in  several  hours  after  injury,  the  hair 
will  usually  be  found  matted  and  glued  together  with  dried  blood,  so 
that  it  will  be  necessary  to  soak  and  soften  it  before  attempting  to  cut 
it.  This  is  best  accomplished  by  applications  of  sterile  water  with  the 
assistance  of  an  irrigator.  After  the  hair  has  been  removed  by  scissors 
the  scalp  should  be  shaved.  The  mechanical  scouring  thus  produced 
effectively  removes  the  pathogenic  organisms  vegetating  in  the  scalp, 
among  which  Staphylococcus  albus  is  most  frequently  present.  During 
the  process  of  scrubbing  and  shaving  it  is  a  good  plan  to  fill  the  cavity 
of  the  wound  with  sterile  gauze,  thus  preventing  the  entrance  of  soap  and 
hair  as  well  as  dust  scraped  from  the  surrounding  skin.  Pressing  in  the 
tampons  of  fluff  gauze  will  at  the  same  time  act  as  a  temporary  haemo- 
static. A  modern  instrument  called  a  "safety  razor"  or  " razor-plane," 
is  useful  for  removing  the  hair  from  the  corners  of  the  wounds  and  flaps 
of  skin.  Following  the  shaving,  the  head  is  thoroughly  rubbed  dry  with 
a  sterile  towel  and  then  cleansed  with  ether.  The  latter  is  an  absolute 
necessity  owing  to  the  oily  character  of  the  skin.  Before  the  skin  is 
scrubbed  with  soap  and  warm  water  it  should  be  washed  with  alcohol 
to  dissolve  the  ether,  as  otherwise  the  water  cannot  reach  the  skin.  The 
cleansing  with  soap  and  water  is  again  followed  by  washing  with  alcohol, 
and  finally  with  a  solution  of  1 :  1000  of  corrosive  sublimate. 
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Not  until  the  wound  is  thus  clearly  presented  can  the  surgeon  judge 
its  size  and  significance :  the  character  of  the  wound-edges  and  the  degree 
of  contusion  that  the  skin  has  suffered.  If,  in  the  inspection  of  a  wound, 
foreign  bodies,  such  as  hair,  sand,  or  particles  of  any  kind  are  found,  they 
should  be  removed  with  forceps  or  pieces  of  sterile  gauze.  A  forcible 
stream  of  water  from  an  elevated  irrigator  or  dressing  syringe  should 
never  be  used  for  this  purpose.  A  0.6  per  cent,  salt  solution  is  sufficient, 
allowing  it  to  trickle  gently  over  the  surface  of  the  wound  by  squeezing 
a  gauze  sponge  wet  with  this  solution.  At  the  same  time  more  firmly 
attached  particles  may  be  removed  with  a  dry  gauze  sponge.  With  a 
well-disinfected  finger  all  pockets  and  crevices  of  wounds  should  be 
explored  for  foreign  bodies,  fragments  of  bone,  or  depressed  fractures, 
to  determine  whether  the  periosteum  is  preserved  or  detached  and  to 
discover  any  hairs  that  may  be  attached  to  the  under  surface  of  the  flaps. 
All  antiseptics  are  avoided  in  this  cleansing  process. 

During  the  lengthy,  tedious,  but  very  necessary  process  of  cleansing 
the  surgeon  must  consider  the  question  of  hemorrhage.  According  to 
the  experience  of  the  author,  the  complete  arrest  of  all  hemorrhage  is  the 
most  important  part  in  the  antiseptic  treatment.  Fluid  or  coagulated 
blood  in  a  wound  always  causes  a  delay  in  its  healing,  and  is  at  the  same 
time  a  culture-ground  for  pyogenic  organisms  that  would  not  multiply 
in  the  living  tissue  except  for  the  pressure  of  the  stagnant,  decomposing 
blood-clots.  Owing  to  the  tense  connective  tissue  in  which  the  arteries 
run,  it  is  not  always  easy  to  isolate  and  catch  them  for  the  purpose  of 
applying  a  ligature.  Haemostatic  forceps,  provided  with  teeth  and  closed 
by  a  slide,  will  be  found  more  suitable  in  these  cases  than  the  Pean  artery- 
clamp.  After  catching  the  bleeding  point  with  the  forceps  a  sharply 
curved  needle  armed  with  a  piece  of  catgut  is  passed  through  the  tissues 
around  the  vessel  near  the  clamp  and  tied.  In  cases  in  which  the  vessel 
slips  from  the  surgeon's  grasp  or  is  torn  off,  it  may  be  transfixed  sub- 
cutaneously  and  ligated.  Long,  continuous  compression  by  means  of 
specially  devised  plaster  straps  is  not  to  be  recommended.  The  chief 
point  is  not  to  grow  impatient  in  attempting  to  stop  the  bleeding.  Many 
small  vessels  will  usually  quit  bleeding  if  firm  pressure  be  made  over 
the  bleeding  points  with  a  hard  pad  of  gauze  for  three  minutes.  Dan- 
gerous hemorrhage  from  the  vessels  of  the  scalp,  though  uncommon,  has 
occurred  in  the  distribution  of  the  temporal  and  occipital  arteries.  In 
extensive  wounds  of  the  head,  however,  the  loss  of  blood  is  usually  con- 
siderable. It  is  therefore  important  to  control  temporarily,  the  hemor- 
rhage by  digital  compression  on  the  edges  of  the  wound  or  flap.  With 
the  same  object  in  view  a  thick,  narrow  rubber  band  may  be  passed 
from  the  forehead  above  the  ear  to  the  neck  and  back  again  on  the  oppo- 
site side,  then  drawn  tight  and  clamped.  The  venous  hemorrhage  that 
follows  this  constriction  is  usually  profuse.  On  the  other  hand,  the 
elastic  band  prevents  the  more  dangerous  arterial  hemorrhage.  Ligation 
of  the  trunk  of  the  occipital,  temporal,  and  even  the  external  carotid 
arteries  has  been  performed  in  cases  in  which  the  local  arrest  of  hemor- 
rhage was  despaired  of.  The  occipital  artery  is  best  exposed  where  it 
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emerges  between  the  superior  insertion  of  the  trapezius  and  the  splenius 
muscle,  the  temporal  artery  at  a  point  half  a  centimetre  in  front  of  the 
tragus,  where  it  crosses  the  zygoma  and  can  be  felt  pulsating  under  the 
ringer.  Here  the  vessel  is  separated  from  the  skin  by  only  a  sheath-like 
investment  from  the  cranial  aponeurosis. 

Being  satisfied  as  to  the  vitality  of  the  wound-flaps  and  having  com- 
pletely controlled  all  hemorrhage,  the  probability  of  infection  also  having 
been  excluded,  the  opposite  edges  of  the  wound  should  be  brought 
together  with  fine  silk  that  has  been  sterilized  by  steam  or  with  fine 
catgut.  Even  in  wounds  that  do  not  gape  suturing  will  favor  rapid  union. 
In  flap-wounds  suturing  is  absolutely  necessary.  In  these  the  sutures 
must  hold  the  flaps  in  proper  position  to  prevent  their  retracting  toward 
the  base.  In  case  a  flap  is  not  straightened  out,  unfolded,  and  properly 


FIG.  3. 


Result  of  faulty  coaptation  of  flaps  in  wound  of  scalp. 

coaptated,the  result  maybe  as  shown  in  Fig.  3,  taken  from  Hilton.  When 
the  case  came  to  Hilton  for  treatment,  more  than  six  months  after  the 
time  of  injury,  the  skin  was  rolled  up  in  a  twisted,  shapeless  mass  at  the 
side  of  the  skull,  covered  the  eye  and  ear,  while  on  the  top  of  the  skull 
large,  necrotic  portions  had  been  thrown  off  by  the  exposed  bone.  The 
flaps  should  be  sewed  up,  even  in  those  cases  in  which  there  is  apparently 
little  chance  of  primary  union.  In  such  cases  the  connective-tissue  layer 
of  the  flap  may  have  sustained  very  little  damage  by  contusions  and  be 
in  a  good  state  of  preservation.  Even  if  the  wound-edges  do  not  meet 
throughout  their  entire  extent,  a  large  part  of  the  deep  surface  may 
become  united  to  the  underlying  periosteum  and  bone,  and  thereby  pro- 
tect the  skull,  at  the  same  time  establishing  for  itself  further  source  of 
nutrition.  If  primary  union  take  place  only  here  and  there  along  the 
coaptated  edges,  these  bridges  of  tissue  will  hold  the  flaps  in  place  a  great 
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deal  better  than  any  subsequent  retention  dressing  can.  It  may  often 
be  of  advantage  to  trim  the  lacerated  edges  in  part,  if  not  entirely,  and 
make  a  cleaner-cut  wound  before  suturing.  There  are  cases,  of  course, 
in  which  flaps  have  retracted  so  much  toward  their  base  that  any  further 
trimming  off  would  make  it  difficult  to  bring  the  edges  of  the  wound 
together  without  unduly  stretching  and  distorting  the  flap.  But  even  in 
such  cases  one  should  try  to  bring  about  their  approximation  by  sutures, 
as  these  alone  can  hold  the  connective-tissue  layer  of  the  flap  firmly  down 
upon  the  underlying  parts,  insure  healthy  union,  and  re-establishment 
of  circulation  and  nutrition  from  below.  In  cases  of  large  flaps  with  a 
broad  base,  one  or  more  small  incisions  may  be  made  along  the  line  of 
reflection  to  provide  for  drainage.  Such  incisions  have  been  found 
useful  in  cases  that  come  under  observation  for  the  first  time  several 
days  after  injury,  and  where  the  attempt  is  made  to  freshen  the  edges. 
Here  the  so-called  wound  secretion  is  more  profuse  and  the  danger  of  its 
stagnation  is  greater. 

The  bone  exposed  by  the  injury  is  best  protected  by  freshening  the 
flap  and  suturing.  No  other  means  offer  the  same  security  from  super- 
ficial necrosis.  Drainage  of  all  wound  secretions  is  one  of  the  chief 
factors  in  obtaining  rapid  union  and  freedom  from  pus,  and  is  the 
best — indeed,  the  only — means  of  combating  threatening  infection.  The 
author,  therefore,  never  sews  up  closely,  as  by  continuous  suture,  any 
wound  where  he  may  expect  oozing  of  blood,  but  leaves  gaps  here  and 
there  between  sutures  to  provide  easy  escape  for  accumulating  wound 
secretions. 

A  wound  which  has  probably  been  infected  and  which  does  not  gape 
much  should  not  be  sutured;  in  cases  in  which  there  is  danger  of  a  flap 
falling  down  and  where  sutures  are  necessary  to  hold  it  in  place,  they 
should  be  wide  apart  and  the  edges  of  the  wound  between  them  be 
allowed  to  gape,  and  in  every  instance  a  counteropening  should  be  made 
at  the  base  of  the  flap. 

In  addition  an  attempt  should  be  made  to  supplement  the  above  by 
the  manner  of  dressing  these  wounds.  In  the  gaps  and  counteropenings 
that  may  have  been  made  in  wounds  probably  infected,  strips  of  iodo- 
form  gauze  should  be  laid,  thereby  maintaining  the  openings  intended 
for  drainage,  and  at  the  same  time  favoring  removal  of  the  fluids  secreted 
by  the  wound,  through  capillary  absorption  by  the  dry  gauze,  or,  better 
still,  by  gauze  impregnated  with  powdered  iodoform.  Strips  of  gauze 
should  be  inserted  into  the  incisions  at  the  base  of  flaps  suspended  by 
sutures  and  carried  well  up  and  under  the  same.  For  years  the  author 
has  substituted  gauze  for  drainage-tubes  in  wounds  of  the  head,  as  the 
latter  are  difficult  to  hold  in  place  in  this  situation,  and  troublesome  to 
remove  and  replace.  When  wounds  become  purulent  iodoform  gauze 
cannot  be  used  for  packing,  as  the  secretion  is  too  thick  to  be  readily 
absorbed.  The  plug  in  the  opening  of  the  wound  would  block  it  up  and 
cause  an  accumulation  of  pus  in  the  bottom  of  the  wound — just  what  is 
most  to  be  avoided.  Here  extensive  drainage  is  indicated,  and  for  that 
purpose  the  wound  may  have  to  be  opened. 
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Besides  the  strips  of  iodoform  gauze  which  the  author  inserts  into 
wounds,  and  with  which  losses  of  substance  are  replaced  or  denuded 
bone  covered,  the  protective  dressing  consists  of  layers  of  fluff  gauze  held 
in  place  firmly  and  with  moderate  pressure  by  turns  of  a  bandage.  If 
infection  is  probable,  the  bandage  should  be  drawn  less  tight.  The 
dressing  should  not  press  the  flaps  down  on  the  skull  or  the  edges  of 
the  wounds  together,  as  was  taught  by  Volkmann.  Pressure  should  be 
just  sufficient  to  cause  absorption  of  all  secretion  from  the  wounds  and 
to  saturate  the  gauze.  The  author  does  not  place  layers  of  cotton  over 
the  gauze,  as  the  absence  of  this  covering  favors  evaporation  of  fluid, 
serum,  blood,  and  pus,  penetrating  to  the  surface  of  the  dressing.  These 
dry  much  faster  in  gauze  than  in  cotton  dressings.  Only  in  order  to 
occlude  securely  the  dressing,  layers  of  cotton  are  placed  about  the  neck, 
temple,  and  occiput,  also  the  cheeks  and  chin.  The  dressing  should  then 
be  securely,  smoothly,  and  uniformly  held  by  the  well-known  turns  of  a 
skullcap  bandage,  using  a  soft  cotton  or  muslin  bandage,  the  latter  being 
covered  by  a  few  turns  of  a  gauze  bandage  wet  with  corrosive  sublimate 
to  prevent  slipping  and  displacement. 

With  this  dressing  everything  is  completed.  The  patient  should  be 
advised  to  refrain  from  all  excesses  and  from  severe  or  overheating  work. 
No  special  regime  is  necessary,  nor  any  device  for  cooling  the  head  that 
will  disarrange  the  dressing.  If  the  dressing  remain  dry,  it  may  be  left 
in  place  from  four  to  eight  days.  If  much  iodoform  gauze  has  been 
packed  into  the  cavities  of  wounds  or  into  counteropenings,  the  dressing 
should  be  changed  sooner.  As  soon  as  the  dressing  becomes  saturated 
with  secretion  it  should  be  replaced  by  a  fresh  one. 

When  a  wound  in  a  state  of  suppuration  is  presented  the  first  time  for 
treatment,  the  question  comes  up  whether  it  is  an  active  suppurative 
process  or  whether  the  active  inflammation  has  subsided,  and  the  surgeon 
is  simply  dealing  with  the  abundant  secretion  accompanying  a  process 
of  granulation.  In  the  former  case  the  treatment  is  that  of  an  acute 
phlegmon;  in  the  latter  the  only  indications  are  proper  drainage  and 
appropriate  dressing.  As  pus  of  the  consistency  of  cream  can  never  be 
completely  absorbed  by  the  materials  used  in  dressings,  the  dressings 
should  not  remain  too  long  in  place.  Whenever  fresh  dressings  are 
applied,  all  crusts  and  inspissated  pus  attached  to  the  hairs  should  be 
washed  off  with  ether  or  hydrogen  peroxide  and  growing  hairs  removed 
by  the  "safety  razor,"  which  can  easily  be  sterilized  by  boiling.  Of 
course,  every  abscess  should  be  promptly  opened ;  unhealthy,  flabby,  or 
necrotic  granulations  frequently  be  scraped  off,  and  slowly  healing  areas 
be  covered  byThiersch  skin-grafts.  The  latter  are  found  especially  useful 
in  cases  with  extensive  loss  of  substance,  such  as  those  of  scalping,  and 
there  will  hardly  be  found  a  better  place  in  which  to  apply  Thiersch's 
method  of  skin-grafting.  The  whole  extent  of  a  large  wound  may  be 
treated  at  one  sitting,  as  first  done  with  happy  and  permanent  results 
by  Socin.  The  cases  treated  in  this  way  were  granulating,  and  it  was 
necessary  to  scrape  off  the  superficial  spongy  layer.  After  bleeding  had 
been  controlled  by  moderate  pressure  with  pieces  of  gauze  soaked  in 
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normal  salt  solution,  strips  of  epidermis  10  cm.  to  20  cm.  in  length  and 
15  cm.  in  width,  taken  from  the  arms  and  legs  of  the  patient,  were  spread 
over  the  surface  of  the  wound  until  it  was  completely  covered.  Altermatt 
saw  his  patient  a  long  time  after  the  operation,  and  found  the  new  scalp 
movable  over  the  subjacent  skull.  The  grafts  can  be  made  to  grow  on 
fresh  muscles.  They  can  be  spread  on  the  periosteum  or  the  aponeurosis, 
or  less  satisfactorily  on  the  bare  bone,  without  waiting  for  the  stage  of 
granulation. 


CHAPTER  III. 

DISEASES  OF  THE  COVERINGS  OF  THE  SKULL. 
TUMORS  OF  THE  COVERINGS  OF  THE  SKULL. 

Emphysema. — Emphysema  of  the  soft  parts  covering  the  skull  has 
frequently  been  observed.  It  follows  traumatism,  causing  a  subcuta- 
neous opening  into  the  air-sinuses  of  the  cranial  bones,  most  frequently 
after  fracture  of  the  frontal  bone  involving  the  frontal  sinus,  and  quite 
rarely  after  fracture  of  the  mastoid  process.  Usually  it  is  limited  to  the 
immediate  neighborhood  of  the  injured  anterior  wall  of  the  frontal  sinus. 
A  spreading  of  the  emphysema  from  the  frontal  region  over  the  face, 
the  neck,  the  breasts,  the  arms,  and  the  abdomen,  and  even  the  hand, 
appears  to  have  occurred  but  once  (Andral).  However,  this  general 
emphysema  disappeared  within  a  few  days,  as  it  has  in  all  other  cases, 
without  resulting  in  permanent  damage.  Emphysema  does  not  always 
appear  immediately  after  injury,  sometimes  only  after  several  hours.  In 
all  cases  it  will  increase  if  the  patient  be  directed  to  breathe  out,  at  the 
same  time  closing  the  mouth  and  nares.  The  site  of  injury  maybe  detected 
by  the  course  and  direction  of  this  increase.  Voss  observed  the  very  rare 
occurrence  of  emphysema  of  the  scalp  in  a  case  in  which  there  was  a 
fracture  of  the  mastoid  process.  Here  also  emphysema  had  disappeared 
after  three  days. 

Pneumatocele  of  the  Head. — Opposed  to  the  cases  of  diffuse  emphy- 
sema of  the  skin,  involving  principally  the  subcutaneous  areolar  tissue, 
and  recognized  by  a  distinct  crackling  on  palpation,  are  those  tumor-like 
collections  of  air  between  periosteum  and  cranial  bones,  known  as  pneu- 
matocele  cranii,  which  have  been  observed  to  occur  on  the  forehead  and 
in  the  occipital  region,  especially  near  the  mastoid  process.  Eighteen  cases 
of  occipital  pneumatocele  have  been  reported,  and  nine  cases  of  frontal 
pneumatocele  were  collected  by  von  Helly.  The  cases  of  pneumatocele 
that  communicate  with  the  frontal  sinus  do  not  occur  before  the  tenth 
year  for  embryological  reasons.  They  appear  as  irregular,  hemispherical, 
tumors  of  variable  size;  they  may  be  as  large  as  a  cherry  or  extend  from 
the  eyebrows  to  the  occiput.  The  soft  parts  covering  them  may  be  more 
or  less  elastic,  but  always  have  a  uniform  degree  of  tension. 

The  raised  periosteum  is  more  tense  in  cases  of  pneumatocele  that 
have  recently  or  suddenly  occurred  than  in  those  that  are  more  gradual 
in  onset  and  have  progressed  for  months  or  years.  The  tumors  lie 
beneath  the  scalp,  which  remains  unaltered;  there  may  be  a  thickened 
border  at  the  periphery,  and  they  may  give  a  clear  tympanitic  note  on 
percussion.  The  air  contained  in  them  may  be  forced  by  pressure  into 
the  frontal  sinus,  and  this  act  may  be  accompanied  by  a  perceptible  noise. 
(40) 
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On  breathing  out,  with  the  nose  and  mouth  closed,  the  air-cyst  suddenly 
swells.  After  a  cyst  has  been  emptied  by  pressure  one  may  feel  at  times, 
though  not  in  every  case,  some  irregularity  or  defect  in  the  anterior  surface 
of  the  frontal  bone.  Some  opening  must  exist  in  the  anterior  wall  of  the 
frontal  sinus  to  account  for  the  occurrence  of  the  pneumatocele.  Such 
defects  are  of  three  kinds:  first,  congenital;  secondly,  foramina,  serving 
to  conduct  vessels;  and  thirdly,  traumatic  defects,  inflammation,  or  sup- 
puration of  the  anterior  sinus- wall.  In  the  latter  case  the  anterior  wall 
must  have  been  destroyed  by  caries  or  necrosis. 

Treatment. — In  cases  not  resulting  from  an  inflammatory  process  in 
the  frontal  sinus  continuous  pressure  should  be  applied  to  the  cyst.  When 
an  inflammatory  process  has  been  followed  by  partial  necrosis,  an  incision 
should  be  made  and  all  necrotic  tissue  and  sequestra  of  bone  be  removed, 
with  the  hope  that  repair  will  be  completed  by  granulation.  If  the  open- 
ing in  the  frontal  bone  does  not  close  of  itself  after  this  procedure,  recur- 
rence of  the  cyst  may  occur  and  necessitate  a  more  complicated  opera- 
tion which  will  be  given  later. 

Occipital  Pneumatocele. — Occipital  pneumatocele  is  similar  in  ex- 
ternal appearance  and  clinical  features  to  frontal  pneumatocele,  except 
in  so  far  as  its  form  is  modified  by  the  particular  shape  of  the  region  of 
the  skull  in  which  it  occurs.  It  generally  originates  in  the  region  behind 
the  ear,  and  separates  the  periosteum  for  a  considerable  distance. 

Etiology. — The  point  of  origin  indicates  the  mastoid  cells  to  be  the 
source  of  air  in  the  cyst.  The  outer  wall  of  these  cells  is  very  thin,  and 
may  be  broken  through  by  trauma,  carious  process,  or  even  sponta- 
neously during  violent  exertion,  thus  allowing  air  to  escape.  In  the 
skulls  of  very  old  individuals  the  outer  lamella  of  the  mastoid  process 
may  be  so  thin  as  to  be  broken  through  by  strong  pressure  with  the 
finger,  like  an  egg-shell.  Besides  the  acquired  losses  of  continuity  of 
bone  in  the  mastoid  process,  there  are  cases  in  which  foramina  of  vessels 
communicating  with  the  air  cells  may  provide  a  means  of  exit  for  the 
contained  air,  as  in  the  case  of  the  frontal  bone.  From  Flesch's  inves- 
tigations it  is  known  that  in  such  cases  a  process  of  absorption  in  the 
superficial  layers  of  the  bone  takes  place.  At  all  events,  many  more 
spontaneous  than  traumatic  pneumatocele  have  been  seen  in  which,  as 
in  Sonnenburg's  case,  after  opening  the  tumor  the  communication  with 
the  mastoid  cells  could  not  be  discovered.  Similarly  the  not  infrequent 
persistence  of  the  mastoid-squamous  fissure  may  play  a  part  in  the  etiol- 
ogy of  occipital  pneumatocele. 

The  raised  periosteum  confines  the  air  in  a  circumscribed  swelling. 
By  pressure  it  may  be  diminished  in  size  and  the  air  forced  through  the 
middle  ear  and  Eustachian  tube  into  the  pharynx,  while  the  swelling 
will  increase  in  size  and  become  more  tense  if  the  middle  ear  be  inflated 
by  Politzer's  method.  The  tumor  may  continue  for  a  long  time  and 
demand  active  surgical  interference  to  accomplish  its  removal.  Ana- 
tomical examination  shows  irregularities  such  as  erosions  with  a  smooth 
floor,  or  trabeculae  and  ridges  on  the  surface  of  the  bone,  and  in  addition 
a  low  bony  wall  where  the  raised  periosteum  is  reflected. 
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Treatment. — If  pressure,  bandages,  and  puncture  are  not  successful 
an  operation  will  be  necessary.  Simple  incision,  with  iodoform  packing, 
may  be  tried.  As  in  most  cases  only  minute  openings  exist,  it  may  be 
assumed  that  they  will  close  by  the  formation  of  granulation  tissue.  This 
happened  in  Sonnenburg's  case.  Kramer  found  it  necessary  to  do  more, 
as  in  spite  of  two  successive  operations  the  tumor  recurred.  In  this 
case  there  was  a  visible  space  of  communication — namely,  a  cleft  in  the 
occipital  bone — this  was  covered  by  a  Konig-Miiller  osteoplastic  flap. 
This  operation  was  followed  by  recovery. 
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FIG.  4. 


Lipoma. — Lipoma  of  the  hairy  scalp  and  forehead  is  rare.  In  685 
cases  of  single  lipoma  Grosch  found  only  13  in  the  scalp  and  fore- 
head— less  than  2  per  cent.  Stoll  found  somewhat  more;  45  per 
cent,  in  133  cases  from  the  clinic  of  Tubingen.  Chipault  collected 
from  the  literature  on  the  subject  54  solitary,  2  symmetrical  (located 
in  two  places  on  the  head),  and  10  multiple  lipomata  (appearing  in 

combination  with  numerous  fatty 
tumors  in  other  parts  of  the 
body).  Diffuse  lipomata  of  the 
back  of  the  neck  extend  to  the 
occipital  region,  and  of  the  front 
of  the  neck  laterally  over  the 
mastoid  process.  The  favorite 
situation  for  lipoma  is  the  fore- 
head, which  was  the  site  in  37 
out  of  Chipault's  54  cases,  though 
the  forehead  represents  only  one- 
fourth  of  the  entire  cranial  sur- 
face. On  this  relation  of  fre- 
quency Grosch  based  his  theory 
of  the  antagonism  between  the 
hairy  parts  of  the  body  and  the 

Deep-seated  lipoma  of  scalp  of  infant.     Tumor     OCCUITCnce    of     lipoma,    referring 
differentiated    clinically     from     cephalocele    by     principally    to    the    large    number 

of  sebaceous  glands  and  their 
action  in  preventing  the  develop- 
ment of  these  tumors.  In  the 
parietal  region  lipomata  occurred  four  times,  in  the  temporal  region 
five  times,  and  in  the  occipital  region  eight  times. 

Lipoma  of  the  frontal  region  is  always  situated  in  the  delicate,  elastic 
connective  tissue  beneath  the  occipitofrontalis  muscle,  where  there  is 
absence  of  all  adipose  tissue.  There  is  usually  a  wall  around  the  base 
of  the  tumor  rising  above  the  level  of  the  cranial  bones,  feeling  very 
much  like  a  bony  ridge,  and  giving  the  impression  that  the  growth  is 
situated  in  a  depression  of  the  bone.  In  most  cases,  however,  this  is 


Rontgen  ray.  Microscopic  examination  after  re- 
moval showed  large  fat  cells  with  a  connective- 
tissue  stroma  rich  in  cells. 
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due  to  a  simple,  hard  infiltration  of  the  pericranium,  like  that  felt  in 
the  case  of  hsematoma.  In  only  one  case  did  the  author  find  a  frontal 
congenital  lipoma  in  a  shallow  fossa  of  the  bone,  a  condition  similar  to 
that  found  in  congenital  dermoid  of  the  scalp.  Somewhat  the  same 
condition  was  observed  by  Lannelongue  in  1  case  and  by  Chipault  in 
2  cases  of  congenital  frontal  lipomata. 

Lipoma  of  the  head  usually  appears  as  a  rounded,  dome-like  swelling, 
or  flattened  tumor,  generally  attached  by  a  broad  base,  and  only  rarely 
in  cases  of  excessive  growth  becoming  pedunculated  and  pendulous.  An 
enormous  lipoma  in  a  negress  was  described  by  Roger  and  reproduced 
by  V.  von  Bruns  in  his  Atlas.  It  had  been  growing  since  the  unhappy 
possessor  was  two  years  old,  and  attained  a  length  of  more  than  three 
feet,  reaching  the  woman's  knees.  Lipomata  are  generally  of  slow 
growth,  the  increase  involving  all  parts  of  the  tumor  uniformly.  The 
skin  over  a  lipoma  is  unaltered,  freely  movable,  and  in  case  of  the  frontal 
region  may  be  raised  in  folds.  The  surface  is  not  always  lobulated,  but 
smooth  and  homogeneous,  because  in  the  structure  of  the  lipoma  the 
connective  tissue — that  is,  the  element  which  forms  the  septa  of  the  lobes 
—is  less  developed  than  the  purely  adipose  tissue.  Lipomata  are  there- 
fore not  always  tense  and  elastic,  but  often  quite  soft,  as  if  fluctuating. 
They  have  frequently  been  mistaken  for  sebaceous  cysts  of  the  scalp; 
but  a  sebaceous  cyst  is  always  movable  with  the  skin,  no  matter  how 
deeply  its  sac  reaches  into  the  subcutaneous  tissue,  while  a  lipoma  is  not. 
The  mobility  of  the  latter  over  the  underlying  parts  may  be  very  slight, 
owing  to  its  frequent  attachment  to  the  periosteum. 

Diagnosis. — A  lipoma  is  differentiated  from  dermoids  by  the  position 
of  the  latter  in  certain  definite  places  on  the  skull,  and  by  the  occurrence 
of  dermoids  at  birth,  while  lipoma  usually  occurs  in  later  life.  Cephalo- 
cele  would  be  excluded  by  the  constant  site  of  its  occurrence.  The  rela- 
tions of  lipoma  to  these  congenital  tumors  will  be  referred  to  below. 
Lipoma  may  be  mistaken  for  chronic  tuberculous  osteomyelitis  occurring 
frequently  in  the  frontal  bone;  this  is  rarely  solitary  and  generally  of 
irregular  outline.  In  addition  there  are  usually  found  other  tuberculous 
lesions  in  different  parts  of  the  body,  and  the  child  is  apt  to  be  ailing 
and  ansemic.  Syphilitic  gumma  is  recognized  by  its  multiple  occurrence, 
manner  of  growth,  and  other  symptoms  accompanying  the  tertiary 
period. 

Treatment.— As  lipoma  of  the  head  is  hardly  a  serious  matter,  the 
surgeon  is  usually  consulted  for  cosmetic  reasons,  and  his  scalpel  can 
readily  effect  its  removal.  The  excision  of  unusually  large  and  pendulous 
tumors  may  be  troublesome  on  account  of  excessive  hemorrhage,  but 
even  in  these  cases  operation  is  not  contraindicated. 

Fibroma. — Whether  hard,  lobulated,  fibrous- tissue  growths  occur  in 
the  soft  parts  covering  the  skull  is  questionable.  A  papillomatous  form 
of  fibroma  has  been  described,  appearing  like  soft,  ulcerating  warts,  but 
the  author's  knowledge  of  them  is  too  imperfect  to  distinguish  them  from 
sarcomatous  warts  or  from  neuropathic  papillomata  of  similar  form. 
On  the  other  hand,  soft  circumscribed  or  diffuse  connective-tissue 
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growths  are  of  great  pathological  and  surgical  interest,  especially  since 
von  Recklinghausen  has  taught  their  relations  to  the  peripheral  nervous 
system.  Four  types  may  be  distinguished:  (1)  soft  multiple  fibromata, 
fibromata  mollusca,  which  originate  in  the  sheaths  of  cutaneous  nerves; 
(2)  the  pigmented  "  neuronrevus,"  in  which  regular  minute  fibromata  are 
attached  to  the  finest  terminal  twigs  of  the  cutaneous  nerves;  (3)  the 
"racemose  neuroma"  of  P.  Bruns,  in  which  coils  of  thickened  nerve- 
fibres,  cylindrical  or  spindle-shaped,  are  twisted  and  intertwined  like 
grape-vines;  and  (4)  elephantiasis  of  neuropathic  origin  or  "elephantiasis 

neuromatosa  congenital '     The 

FIG.  5.  four  types  may  exist  in  combi- 

nation with  each  other  much 
more  frequently  than  formerly 
was  supposed. 

A  case  of  elephantiasis  of  the 
skin  is  shown  in  Fig.  5,  in  which 
the  appearance  of  the  twenty- 
year-old  male  patient  was  gro- 
tesquely changed.  The  growth 
looked  like  a  cap  of  dough  placed 
upon  the  top  of  the  head  and 
over  the  occiput.  This  thick  tab 

^^^^  of  skin  could  be  grasped  by  the 

/*\\-  hand  and  thrown  from  one  side 

of  the  head  to  the  other,  cover- 
ing either  ear.  Over  the  rest  of 
the  body  were  numerous  fibro- 
mata, soft  and  of  different  sizes, 
\  some  so  small  that  they  could 
be  felt  like  mere  papules,  while 
others  were  of  considerable  di- 
mensions. Some  had  a  faint 
brownish  surface,  others  were 
more  intensely  pigmented.  Be- 
tween the  soft  fibromata  were 
Elephantiasis  of  the  scalp.  many  pigmented  spots.  In  some 

of  the  latter,  which  were  re- 
moved, the  microscopical  examination  after  osmium  staining  showed 
rows  of  minute  fibromata,  many  of  them  made  up  of  coiled  and 
twisted  nerve-fibres  like  microscopical  racemose  neuromata.  Besides 
a  large  number  of  the  soft  fibromata,  the  author  dissected  off  the 
cap-like  tumor  of  the  head.  The  resulting  wound  could  not  be  com- 
pletely closed,  so  that  skin-grafting  by  Thiersch's  method  was  found 
necessary. 

The  large,  folded,  tab-like  cutaneous  tumor,  which  showed  numerous 
pigmented  areas  on  its  surface,  besides  abundant  hairs,  was  found  to 
consist  of  soft,  rich,  connective  tissue,  representing  an  extraordinary 
degree  of  proliferation  in  the  subcutaneous  connective  tissue,  like  the 
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skin  folds  in  certain  pachydermatous  animals.  In  addition  there  was 
a  corresponding  hypertrophy  of  the  skin  itself. 

Treatment. — The  removal  of  single  growths  on  the  head  is  not  neces- 
sary unless  they  annoy  the  patient,  nor  is  operation  demanded  in  cases 
in  which  they  appear  on  the  head  in  conjunction  with  numerous  fibro- 
mata mollusca  scattered  over  the  general  body  surface.  In  the  racemose 
neuromata  and  diffuse  elephantiasis  of  the  scalp,  however,  operation  is 
positively  indicated  if  for  no  other  reason  than  the  increase  in  size  and 
the  resulting  deformity.  The  only  difficulty  met  with  in  their  excision 
is  the  abundant  hemorrhage  from  the  dilated  vessels.  This  may  be 
overcome  by  constriction  of  the  scalp  by  a  rubber  band.  In  most  cases, 
however,  the  preferable  plan  is  to  catch  each  bleeding  vessel  as  quickly 
as  possible.  In  the  case  of  very  large  tabs  the  tumor  may  be  removed 
piecemeal  in  successive  operations.  Often  after  apparently  radical  extir- 
pation recurrence  of  the  growth  takes  place,  showing  a  hyperplasia  of 
the  connective  tissue.  This  is  not  remarkable  when  it  is  considered  that 
the  fibrous  tissue  proliferates  along  the  course  of  the  nerves.  If  any 
diseased  nerves  remain,  they  will  serve  as  points  of  origin  for  a  further 
development  of  the  growth. 

Angioma. — Angioma  occurs  frequently  in  the  soft  parts  of  the  skull, 
this  being  in  fact  a  favorite  site,  and  is  found  in  three  forms:  angioma 
simplex,  angioma  cavernosum,  and  angioma  arteriale  racemosum. 

Angioma  simplex  (hcemangioma  simplex),  telangiectasis,  or  nsevus  vas- 
culosus,  occurs  very  frequently  in  the  cranial  portion  of  the  head,  but  is 
not  quite  so  frequent  in  this  region  as  it  is  on  the  face.  According  to 
the  statistics  of  Heinecke,  33  per  cent,  of  all  angiomata  occurring  on  the 
head  were  found  in  the  scalp,  and  of  these  the  majority  were  situated 
on  the  forehead.  The  region  of  the  glabella  and  the  inner  portion  of  the 
eyebrows  are  the  sites  where  they  are  most  frequently  located;  also  the 
fontanelles,  sutures,  parietal  eminences,  and  frontal  tuberosities.  Most 
of  them  appear  as  bright-red  spots,  whose  edges  have  a  map-like  contour 
or  run  out  into  fine  radiating  branches.  Scattered  circumscribed,  red 
spots  are  found  in  the  area  of  altered  skin.  The  coloring  may  be  a  very 
pale  red.  In  other  cases  the  telangiectasis  may  be  raised  more  or  less 
above  the  level  of  the  skin,  and  remain  of  small  size,  with  a  purplish- 
colored  surface,  marked  by  fine  white  streaks;  others  may  extend  over 
a  large  part  of  the  head,  from  the  temple  to  the  cheeks,  forming  prom- 
inent purplish  nodules  and  causing  great  disfigurement;  still  another 
form  spreads  beneath  the  skin,  which  may  remain  unaltered  except  for 
certain  bright  or  dull-red  spots,  with  the  bluish  tint  of  the  underlying 
growth  shining  through.  These  are  known  commonly  as  subcutaneous 
nsevi. 

The  appearance,  elevation,  and  depression  of  the  simple  angioma  vary 
considerably  therefore,  but  on  the  whole  they  present  an  easily  recog- 
nized picture.  The  tumor  may  be  diminished  in  size  by  digital  pressure, 
owing  to  the  blood  being  forced  out  of  the  capillaries  and  venous  tufts. 

Telangiectasis  may  occur  alone  or  in  combination  with  other  forms  of 
angioma  (hsemangioma),  and  even  with  lymphangioma.  These  growths 
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involve  the  skin  in  these  forms  to  a  slight  degree  only,  as  they  do  also 
in  some  forms  of  cephalocele. 

Simple  angiomata  are  congenital,  but  they  are  mostly  smaller  imme- 
diately after  birth  than  four  or  five  weeks  later.  They  seldom  originate 
in  later  life,  and  in  such  cases  are  limited  to  scars  and  contused  wounds. 
The  racemose,  arterial  angioma,  on  the  other  hand,  has  been  definitely 
shown  to  originate  in  later  life  as  a  direct  result  of  traumatism. 

The  extensive  flat  telangiectasis,  of  a  uniform  pale-red  color,  not  raised 
above  the  level  of  the  general  surface,  usually  disappear  of  themselves 
after  a  time.  In  one  family  the  author  observed  that  each  child  was  born 
with  one  of  these  large  bright  spots  on  the  occiput,  yet  in  each  case  it 
disappeared  within  two  years.  The  growth  of  the  hair  was  not  in  the 
least  affected.  Even  the  purplish  spots  with  a  raised  undulating  or 
irregular  surface  may  disappear  spontaneously,  especially  if  they  are 
small,  and  the  white  retracted  streaks  on  their  surface  are  numerous  or 
predominate.  However,  their  disappearance  usually  requires  a  long 
time,  and  there  may  always  remain  glistening  white  areas  marked  by  fine 
bluish  veins  and  characterized  by  absence  of  hair.  Cases  in  which  the 
growth  has  spread  out  under  the  skin  have  been  seen  to  recede  by  a  kind 
of  spontaneous  atrophy.  Quite  frequently  the  entire  growth  has  become 
cicatrized  and  contracted  following  a  process  of  inflammation  and  ulcera- 
tion. 

TREATMENT. — The  same  result  is  aimed  at  in  the  surgical  treatment 
of  these  tumors,  and  this  end  is  probably  reached  better  by  means  of 
caustics  than  with  the  knife.  The  superficial  slough  resulting  from  the 
application  of  caustic,  preferably  fuming  nitric  acid,  is  slowly  thrown 
off,  leaving  at  first  a  purplish  scar,  which  gradually  pales  until  it  becomes 
white. 

The  use  of  caustics,  even  if  repeated  application  is  required,  will  not 
affect  a  child,  while  in  excision  the  surgeon  has  to  face  not  only  trouble- 
some hemorrhage,  but  also  the  possibility  of  subsequent  infection  of 
the  wound,  which  makes  the  latter  method  less  applicable  in  spite  of  all 
precaution,  especially  in  the  treatment  of  cases  in  out-patients'  depart- 
ments. The  purplish  racemose  nsevi  of  the  forehead,  either  those  that 
are  prominent  and  projecting,  or  those  that  have  spread  beneath  the 
skin,  are  an  exception  to  this  method  of  treatment.  They  should  be  cut 
out;  a  fine  white  linear  scar  is  left  which  is  hardly  noticeable  in  the 
course  of  time.  Thick,  projecting  masses  of  spongy  tissue,  either  above 
or  beneath  the  skin,  should  also  be  excised.  The  operation  may  be  made 
bloodless  by  means  of  a  ring  of  rubber  surrounding  the  growth  and 
pressed  down  firmly  upon  the  underlying  bone.  Some  of  the  fine  red 
lines  of  vascular  tissue  may  be  difficult  to  dissect  out,  in  which  case  they 
should  be  scraped  off  with  a  sharp  spoon.  It  is  often  surprising  to  find 
how  little  bleeding  accompanies  the  radical  removal  of  these  growths, 
and  the  moderate  hemorrhage  that  does  occur  is  usually  easily  controlled 
by  clamping  and  tying  a  few  of  the  larger  vessels  as  soon  as  the  rubber 
ring  is  removed.  In  spite  of  the  looseness  of  the  surrounding  tissues,  it 
is  difficult  to  cover  the  denuded  surface  and  to  bring  the  edges  of  the 
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wound  together  in  the  cases  in  which  it  has  been  found  necessary  to 
remove  much  skin.  In  young  children  the  dressing  is  held  in  place  by 
rubber  tissue  strips  sewed  to  a  butterfly-shaped  piece  of  adhesive  plaster 
according  to  Thiersch's  method,  and  this  is  changed  whenever  it  becomes 
moist. 

Special  precaution  must  be  observed  in  operating  on  cases  of  angioma 
situated  over  the  anterior  fontanelle,  as  the  growth  is  seldom  shallow  or 
superficial.,  but  generally  extends  down  to  the  longitudinal  sinus.  In 
these  cases  repeated  cauterization  is  preferable  to  dissection,  or,  as 
Thiersch  has  recommended  for  similar  growths  on  the  lips  and  cheeks, 
multiple  puncture  with  a  fine  needle-like  thermocautery. 

Therapeutic  interference  is  positively  indicated  in  these  cases  on 
account  of  the  liability  of  hemorrhage,  and  also  because  of  the  tendency 
to  further  proliferation.  They  usually  grow  superficially;  the  neighbor- 
ing bloodvessels,  especially  the  veins,  become  dilated,  lengthened,  and 
convoluted,  and  along  these  the  tumor  progresses.  They  may  also 
invade  the  deeper  tissue  layers,  reaching  and  even  penetrating  the  bone. 
Under  these  circumstances  they  cannot  be  distinguished  from  diffuse 
cavernous  angiomata,  or  they  represent  that  form  of  new  growth  known 
as  hypertrophic  simple  angioma  (hsemangioma  simplex  hypertrophicum). 
They  are  characterized  by  being  composed  chiefly  of  sinuses  filled  with 

FIG.  6. 


Hypertrophic  simple  angioma.    a.  Bloodvessels  filled  with  blood,    b.  Empty  collapsed  blood- 
vessels with  thick  walls.     (Ziegler.) 

blood.  But  besides  these  there  are  strands  of  endothelial  cells  intersect- 
ing the  vascular  network.  Ziegler  gives  a  microscopical  section  of  such  a 
tumor  taken  from  the  top  of  the  head,  in  which  may  be  noted  the  simi- 
larity in  structure  of  the  illustrated  angioma  with  that  of  an  endothelial 
tumor  called  endothelioma  vasculosum  or  telangiectodes.  (Fig.  6.) 

Cavernous  angioma   (hcemangioma  cavernosum)   is  not  composed    of 
dilated  and  intertwined  vessels,  but  consists  of  a  spongy  mass  of  blood- 
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filled  sinuses,  like  the  corpus  cavernosum  of  the  penis.  On  the  cranium 
it  occurs  generally  as  a  diffuse  variety,  whose  similarity  with  the  pro- 
gressive subcutaneous  form  of  simple  angioma  has  been  referred  to 
above.  The  transition  from  simple  vascular  nsevus  or  angioma  to  cav- 
ernous angioma  may  be  frequently  observed.  The  bright- scarlet  patch 
becomes  a  prominent  nsevus,  its  surface  becomes  irregularly  tabulated, 
and  the  growth  increases  laterally  and  in  depth.  Certain  forms  of  caver- 
noma,  appearing  shortly  after  birth  and  increasing  rapidly  in  extent  of 
surface  and  depth,  are  of  special  interest  on  account  of  their  relation  to 
the  cranial  bones  and  the  contents  of  the  skull.  They  burrow  through 
the  bones  and  establish  a  connection  with  the  intracranial  vascular  sys- 
tem. Lannelongue  collected  12  cases  of  congenital  angioma  that  showed 
this  connection  with  the  longitudinal  sinus  after  traversing  the  cranial 
bones.  They  were  either  superficial  or  subcutaneous;  some  simple, 

FIG.  7. 


Cavernous  angioma  of  scalp.     X  250.     a.  Spaces  lined  with  flat  epithelia.    b.  Spaces  lined 
with  cylindrical  epithelia.     (Ziegler.) 

others  cavernous,  most  of  them  running  out  in  many  branched  venous 
ramifications.  The  emissary  veins  as  well  as  those  of  the  scalp  were 
dilated,  and  the  bones  retarded  in  their  development,  as  a  result  of  the 
new  growth  in  its  proliferation  having  extensively  invaded  the  skull. 

TREATMENT. — While  it  is  obvious  that  careful  operation  is  indicated 
in  the  case  of  simple  or  cavernous  angioma  growing  rapidly  toward  the 
deeper  tissues,  at  the  same  time,  if  it  has  been  determined  that  the  growth 
has  penetrated  to  the  cavity  of  the  skull,  it  is  much  the  safer  plan  to 
use  multiple  puncture  with  the  thermocautery.  This  method  has  the 
advantage  of  producing  less  reaction  in  the  tissues  bordering  on  the 
slough.  If  the  cauterized  area  be  then  covered  with  several  thicknesses 
of  iodoform  gauze,  and  these  are  held  firmly  in  place  by  strips  of  bandage 
saturated  with  photoxylin,  the  slough  is  thrown  off  without  any  suppu- 
ration. After  a  short  time  the  cauterization  by  puncture  may  be  repeated. 
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Racemose  arterial  angioma  (angioma  arteriale  racemosum),  called  by 
Virchow  "Rankenangiom,"  occurs  more  frequently  in  the  arteries  of 
the  head  than  in  those  of  the  hands  and  feet,  and  is  characterized  by 
a  dilatation,  convolution,  and  thickening  of  a  number  of  neighboring 
arteries,  the  change  involving  not  only  the  trunks  of  the  vessels,  but 
their  branches  as  well. 

According  to  the  description  of  the  majority  of  cases  reported,  this 
neoplasm  occurs  principally  on  the  head,  and  an  excellent  specimen  from 
von  Brun's  clinic  is  shown  by  Miiller  and  Ziegler.  (Fig.  8.)  The  author- 
ities name  two  causes:  first,  developing  from  congenital  angioma,  and, 
secondly,  traumatism.  The  development  of  phlebectasis  at  the  periphery 

FIG.  8. 


Racemose  arterial  angioma.     (Ziegler.) 

of  superficial  angioma  has  been  mentioned  above;  in  the  same  way  it 
has  been  observed  that  dilatation  of  the  afferent  arteries  takes  place 
first  in  the  smaller  branches,  later  in  the  larger  trunks,  the  capillaries 
developing,  as  the  proliferation  of  the  growth  goes  on,  into  a  higher  order 
of  vessels.  In  regard  to  their  mechanical  or  traumatic  origin,  these 
tumors  sometimes  follow  severe  contusions,  rarely  contused  wounds. 
After  the  wound  heals  a  pulsation  gradually  becomes  noticeable  at  the 
site  of  the  contusion  or  scar.  In  some  instances  where  a  good-sized 
artery  has  been  injured  a  small,  circumscribed  aneurysm  appears  at 
the  seat  of  the  injury.  Later  there  is  a  widening  of  the  affected  artery. 
This  is  followed  by  similar  changes  in  the  anastomosing  branches  and 
finally  of  their  respective  trunks. 
VOL.  I.— 4 
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Konig  observed  the  development  of  a  racemose  angioma  on  the  ear 
of  a  boy  who  had  the  habit  of  constantly  pulling  at  the  lobe  of  his  ear. 

Seventy-four  cases  of  racemose  angioma  of  the  scalp  were  collected  by 
Heine  and  Korte,  and  quite  a  number  have  been  reported  since  then:  20 
were  located  in  the  region  of  the  ear,  18  on  the  forehead,  4  on  the  lateral 
half  of  the  skull,  and  1  in  the  region  under  the  ear,  while  in  the  rest  the 
site  of  the  growth  was  not  mentioned.  The  clinical  features  are  well 
marked.  At  the  periphery  of  the  growth  dilated  arteries  are  visible  and 
can  be  distinctly  felt.  The  frontal  and  superficial  temporal  arteries  are 
more  frequently  involved  than  the  occipital  and  auricular.  The  growth 
may  be  resolved  into  a  number  of  anastomosing  branches  communicating 
with  each  other  in  a  complex  system  or  network,  and  seems  to  be  made 
up  of  a  number  of  pulsating  strands,  feeling  like  a  bundle  of  earthworms. 
Ferrier  has  given  the  name  "cirsoid  aneurysm"  to  those  growths  in  which 
dilatation  was  limited  to  one  of  the  external  arteries,  distinguishing  these 
from  all  other  varieties  of  racemose  angioma;  but  there  seems  to  be  no 
sufficient  reason  for  this,  as  the  changes  in  the  wall  of  the  one  vessel  are 
exactly  the  same  as  those  found  when  two  or  more  are  involved.  The 
increase  in  length  as  well  as  in  transverse  diameter  of  the  arteries  is  a 
very  active  process  and  the  forerunner  of  the  tumor  formation.  This 
process  is  combined  with  the  formation  of  small  saccular  aneurysms  and 
fatty  degeneration  of  the  elements  of  the  vessel- wall.  These  changes 
occur  at  intervals  in  the  course  of  the  vessel,  and,  since  the  process 
advances  toward  the  centre  from  the  periphery,  can  be  traced  to  the 
carotid  artery.  Usually  a  quarter,  if  not  half,  of  the  entire  surface  of 
the  skull  is  occupied  by  this  vascular  network.  The  skin  covering  the 
enormous  collection  of  anastomosing  arteries  may  be  thin  and  smooth, 
or  thick  and  warty.  There  is  always  a  blue  tint  shining  through;  but 
the  skin  may  be  of  a  deep  purplish  color  and  appear  cyanotic.  The 
tumor  is  flattened  and  not  raised  markedly  above  the  general  surface. 
The  most  striking  feature  is  the  pulsation,  which  not  only  can  be  felt, 
but  is  also  distinctly  visible  throughout  the  extent  of  the  tumor.  Com- 
pression of  one  afferent  vessel  does  not  stop  the  pulsation,  on  account 
of  the  very  extensive  anastomosis,  except  where  the  growth  is  limited  to 
the  region  of  one  terminal  artery  and  no  other  vessel  can  furnish  a  blood- 
supply  to  the  tumor.  On  applying  the  ear  or  stethoscope  a  whirring, 
blowing  noise  is  heard  where  smaller  vessels  empty  into  larger  ones; 
or,  conversely,  larger  ones  empty  into  smaller  ones.  The  sound  is 
synchronous  with  the  pulse.  The  pulsation  and  murmurs  may  prove 
very  annoying  to  the  patient. 

Racemose  angioma  grows  rapidly  at  first,  but  later  becomes  quiescent 
and  remains  stationary.  Periods  of  growth  may  alternate  with  stationary 
periods,  especially  during  pregnancy. 

There  is  always  danger  of  rupture  of  the  skin  at  any  time,  and  the 
resulting  hemorrhage,  whether  preceded  by  inflammation  and  ulceration 
or  not,  is  the  cause  of  death  in  many  of  these  cases.  This  danger,  as  well 
as  the  liability  to  external  injury,  justifies  surgical  interference,  even  if 
this  requires  radical  and  even  doubtful  methods. 
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DIAGNOSIS. — From  what  has  been  stated  above,  the  diagnosis  of  race- 
mose angioma  offers  no  difficulty.  However,  it  is  important  to  remember 
in  every  case  of  pulsating  tumor  of  the  skull  that  there  is  no  part  of  the 
body  where  so  many  different  kinds  of  pulsating  tumors  are  to  be  found. 
We  meet  with  these  pulsating  tumors,  according  to  Stierlin's  classifica- 
tion: in  racemose  arterial  angioma,  mentioned  above;  in  arteriovenous 
aneurysm  (to  be  mentioned  later);  in  aneurysm  of  cranial  arteries; 
further,  in  subperiosteal  varix  communicating  with  the  longitudinal 
sinus;  in  cephalocele;  sarcoma  perforating  the  dura  mater;  in  dermoids 
situated  in  cranial  bone-clefts  and  resting  directly  on  the  dura  mater;  in 
pulsating  osteosarcoma ;  and,  finally,  in  pulsating  sarcoma  of  soft  parts, 
first  described  by  Stierlin. 

Racemose  angioma  may  be  distinguished  easily  from  solid,  smooth, 
pulsating  tumors,  especially  those  cases  of  sarcoma  referred  to  above, 
by  the  peculiar  feeling  of  the  separate  elastic  tubes  filled  with  blood. 
The  differentiation  from  arterial  aneurysm  and  arteriovenous  aneurysm 
will  be  discussed  at  length  below. 

TREATMENT. — The  different  methods  of  treating  racemose  arterial 
aneurysm  have  been  very  thoroughly  discussed  by  Siegmund.  Heine, 
to  whom  we  are  indebted  for  the  first  monograph  written  on  these  new 
growths,  divides  the  methods  of  treatment  into  three  classes:  First,  those 
methods  which  by  limiting  the  blood-supply  bring  about  obliteration, 
shrinking,  and  atrophy  of  the  dilated  bloodvessels.  Among  this  class 
are:  long-continued  pressure,  applied  at  intervals,  on  the  afferent  vessels 
(discarded  because  ineffectual) ;  ligation  of  each  afferent  vessel  (doubt- 
ful benefit),  and  the  ligation  of  the  larger  vessels  of  the  neck,  the  direct 
effect  of  wrhich  is  to  inhibit  the  pulsation  of  the  tumor  without  pro- 
ducing any  permanent  results  so  far  as  can  be  observed. 

Several  times  surgeons  have  been  rash  enough  to  tie  at  the  same 
time  both  common  carotids,  with  only  partially  good  results. 

This  method  seems  a  very  unsatisfactory  one  when  one  considers  that 
in  tying  the  carotids  the  nutrition  of  the  brain  and  of  the  face  also  is 
seriously  imperilled  and  that  the  operation  has  been  successful  in  only  3 
of  52  cases  of  ligation  of  the  carotids,  according  to  Heine's  enumeration. 
Consequently  physicians  have  turned  to  the  second  class  of  methods, 
which  attempt  to  bring  about  obstruction  of  the  bloodvessels  and  their 
subsequent  destruction.  In  these  methods  the  injection  of  coagulating 
fluids,  principally  ferric  chloride  and  absolute  alcohol,  play  an  important 
part.  Korte  reports  7  cases  in  which  this  method  was  used.  'But  this 
procedure  is  dangerous,  as  experience  has  shown.  The  resulting  throm- 
bosis may  extend  to  the  bloodvessels  of  the  dura,  or  even  to  the  heart, 
and  so  directly  imperil  life. 

During  the  injection  temporary  pressure  is  made  to  prevent  the  en- 
trance of  the  injecting  fluid  into'  the  larger  vessels,  and  to  prevent  its 
being  carried  through  them;  but  this  means  of  protection  is  as  unreliable 
as  the  thrombus  that  we  endeavor  to  produce.  Nevertheless,  this  method 
has  shown  some  good  results,  more,  at  any  rate,  than  electropuncture 
and  electrolysis.  The  alcohol  should  be  injected  as  much  as  possible 
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between  the  arteries  in  order  to  produce  an  inflammatory  reaction  in  the 
connective  tissue,  subsequent  contraction  of  which  may  produce  suffi- 
cient pressure  on  the  vessels  to  close  them.  Two  cases  have  been  reported 
cured  by  this  method. 

The  last  group  of  methods  in  Heine's  classification  includes  all  those 
which  aim  at  the  direct  destruction  and  removal  of  the  diseased 
vessels.  The  destruction  by  potential  cauterization  has  shown  itself 
to  be  as  dangerous  as  destruction  by  the  actual  cautery.  Fatal  hem- 
orrhage has  followed  removal  of  the  slough  following  cauterization 
by  acids  and  burning.  The  most  effective  of  the  methods  belonging  to 
this  class  is  dissection  with  the  knife,  and  is  recommended  by  Heine  as 
well  as  Siegmund,  having  given  positive  results  in  9  cases.  One  must 
not  forget,  however,  that  in  only  a  few  cases  of  racemose  angioma  have 
these  good  results  been  obtained,  while  in  a  large  number  f^al  hemor- 
rhage has  resulted  from  the  operation.  A  heavy  rubber  ring  encircling 
the  vault  of  the  skull  in  the  plane  of  its  base  makes  the  operation  much 
easier.  Heine  secured  some  advantage  in  his  operations  by  tying  the 
external  carotid  as  a  preliminary  step.  From  the  preceding  we  would 
deduce  the  following:  that  in  the  case  of  small  racemose  angioma  it  is 
advisable  to  excise  the  growth  with  the  assistance  of  a  constricting  rubber 
band,  and  the  ligation  of  the  external  carotid  immediately  before  the 
operation ;  in  the  case  of  larger  growths  in  older  people  it  is  best  to  leave 
them  alone  and  to  protect  them  from  external  violence  by  suitable  caps. 
In  younger  people  they  should  be  injected  with  ferric  chloride,  while  at 
the  same  time  constriction  is  made  about  the  forehead  and  occiput,  or 
pressure  with  a  rubber  ring  about  the  region  which  is  to  be  injected,  in 
order  that  the  circulation  may  be  temporarily  suspended  in  these  parts. 
Kotschau  reports  successful  extirpation  of  a  very  extensive  growth  which 
had  led  to  a  very  exhausting  hemorrhage,  and  was  gratified  with  the 
condition  of  his  patient  eight  months  later. 

Aneurysms. — Simple  aneurysm  of  the  arteries  supplying  the  scalp  is 
almost  always  caused  by  some  injury  of  the  vessel.  The  superficial 
temporal,  on  account  of  its  extensive  distribution  and  its  course  along 
the  surface,  is  the  one  most  exposed  to  violence  and  the  one  most  fre- 
quently the  site  of  aneurysm.  The  author  has  had  the  opportunity  of 
operating  in  3  such  cases,  in  each  of  which  the  aneurysm  was  small. 
Cases  have  been  reported,  however,  in  which  they  were  the  size  of  a 
goose's  egg,  which  would  probably  have  ruptured  under  the  thin  skin 
of  the  temple  in  a  short  time.  These  aneurysms  may  be  sacculated  or 
spindle-shaped.  It  was  mentioned  above  that  occasionally  such  aneu- 
rysms may  be  combined  with  the  dilatation  of  an  artery  throughout  its 
entire  trunk  and  all  its  branches,  thus  forming  a  transition  to  the  race- 
mose arterial  angioma.  The  diagnosis  is  as  a  rule  simple. 

Treatment. — The  treatment  of  aneurysm  in  all  cases  consists  in  extir- 
pation of  the  sac.  De  Sauti  collected  histories  in  40  such  cases. 

Arteriovenous  aneurysm,  for  which  the  author  operated  in  only  one 
case,  occurs  likewise  most  frequently  in  the  region  of  the  superficial  tem- 
poral artery,  and  is  brought  about  in  this  vessel  by  punctured  or  incised 
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wounds.  The  dilatation  of  the  superficial  veins  is  the  most  conspicuous 
symptom;  in  addition,  all  the  symptoms  of  arteriovenous  aneurysm  as 
described  by  von  Bramann.  The  peculiar  whirring  sound  is*  heard 
louder  at  the  point  of  communication  between  artery  and  vein.  In  most 
cases  there  is  a  direct  connection  between  the  vein  and  artery  as  in 
aneurysmal  varix.  Pressure  with  the  tip  of  the  finger  on  the  point  of 
communication  causes  all  pulsation  to  cease. 

DIAGNOSIS. — Keeping  in  mind  their  traumatic  origin,  the  diagnosis  is 
not  difficult. 

TREATMENT. — The  treatment  consists  in  searching  for  the  communi- 
cating portion  and  excising  it  after  double  ligature  of  both  artery  and 
vein. 

Sinus  Pericranii. — There  is  a  peculiar  cyst-like  growth  filled  with  fluid 
blood,  best  known  under  the  name  "  sinus  pericranii,"  given  it  by 
Stromeyer.  It  is  situated  beneath  the  cranial  periosteum,  and  is 
connected  with  the  longitudinal  sinus  by  a  wide  emissary  vessel.  Its 
traumatic  origin  has  been  mentioned.  The  forms  of  congenital  sub- 
cutaneous or  cavernous  angioma,  put  in  the  above  class  by  Lanne- 
longue,  have  been  previously  mentioned,  as  their  external  appearance 
distinguishes  them  decidedly  from  the  sinus  pericranii  of  Stromeyer. 
The  latter  is  probably  always  traumatic  in  origin  and  situated  in  the 
middle  line  of  the  skull,  on  the  forehead,  or  on  the  occiput.  Lan- 
nelongue  collected  observations  in  7  such  cases.  The  tumors  are 
covered  with  normal  or  thinned  and  at  the  same  time  bluish  skin,  and 
are  rarely  larger  than  a  walnut.  Soft  and  elastic,  they  impart  a  dis- 
tinct sense  of  fluctuation,  and  may  be  forced  into  the  hollow  of  the 
skull,  where  a  cleft  may  be  felt  in  the  bone  or  a  bony  ring  about  the 
base  of  the  tumor.  Slight  pulsation  has  occasionally  been  noticed,  but 
what  is  most  noticeable  is  the  fact  that  in  throwing  the  head  back,  or 
allowing  it  to  fall  forward,  the  growth  swells  and  grows  tense.  The 
same  thing  takes  place  in  coughing  and  on  exertion,  sometimes  even  on 
simple  expiration.  Continuous  pressure  is  probably  the  only  therapeutic 
method  that  has  been  applied  to  these  cases.  In  threatened  rupture  of 
the  sac,  with  danger  of  hemorrhage,  tamponing  with  iodoform  gauze 
is  indicated  to  arrest  bleeding,  as  in  all  other  cases  of  hemorrhage 
from  a  sinus.  There  may  also  arise  the  question  of  closing  the  opening 
in  the  skull  by  some  osteoplastic  operation. 

Sarcoma. — Sarcomata  of  the  soft  parts  of  the  skull  occur  either  as 
sarcomata  of  the  skin  or  sarcomata  of  the  fascia.  The  first  originate 
primarily  in  the  intact  connective  tissue  of  the  skin  or  subcutaneous 
tissue,  or  they  develop  secondarily  to  some  disturbance  in  the  normal 
structure  of  the  tissue,  as  from  keloids,  warts,  or  pigmented  moles.  They 
occur  at  any  period  of  life  and  in  any  region  of  the  skull,  though  as  a 
matter  of  fact  the  warty  forms  of  sarcomata  (flesh  warts,  bleeding  easily) 
belong  to  old  age,  and  the  fascial  sarcomata  occur  principally  in  the 
temporal  region. 

The  forms  of  sarcomata  which  will  here  be  considered  are  rather  rare 
tumors,  and  do  not  differ  in  anatomical  structure  or  in  clinical  aspect 
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from  sarcomata  occurring  in  other  parts  of  the  body.  There  are  two 
types:  soft  nodular  tumors  and  warty  growths.  The  former  may  be 
elevated  considerably  above  the  level  of  the  skin  and  have  overhanging, 
mushroom-like  edges.  In  other  cases  in  which  the  growth  has  extended 
into  the  deeper  parts,  the  skin  covering  it  is  very  slightly  raised.  The 
nodular  sarcoma  offers  a  very  bad  prognosis,  as  it  invades  not  only  the 
neighboring  tissues  in  the  form  of  secondary  nodes,  but  also  gives  rise 
to  metastatic  growths  in  the  lymph-nodes  of  the  head  and  neck.  This 
fact  might  lead  to  their  being  mistaken  for  carcinomata,  but  in  the  case 
of  carcinomata  the  skin  is  altered  in  an  unmistakable  manner  before  the 
growth  invades  the  deeper  tissues,  while  in  sarcoma  the  skin  covering 
the  tumor  remains  intact. 

When  ulcerations  occur  in  sarcomata  they  are  flat  and  smooth,  while 
those  of  carcinomata  are  undermined,  irregular,  and  crater-like.  Sar- 
coma is  disseminated  over  the  neck,  face,  and  back  at  a  very  early  stage, 
and  at  the  same  time  metastasis  forms  in  the  internal  organs. 

The  melanotic  sarcomata  developing  secondarily  in  small  pigmented 
moles  or  warts  have  a  particularly  malignant  character.  They  develop 
as  diffuse  nodular  growths,  or  in  the  form  of  numerous  hard  knots, 
distributed  over  the  face,  neck,  and  chest,  and  having  a  tendency  to  form 
early  metastases  in  the  internal  organs.  Their  structure  is  for  the  most 
part  that  of  alveolar  sarcomata.  The  pigment  particles  prefer  the  cells 
lying  singly  in  the  connective-tissue  stroma,  and  are  found  everywhere 
in  the  growth. 

In  sarcomatous  warts,  on  the  other  hand,  the  prognosis  is  more  favor- 
able, whether  they  occur  primarily  as  such  or  whether  they  develop 
secondarily  in  fibrous  papillomata,  and  the  patient  is  led  to  seek  surgical 
aid  on  account  of  the  hemorrhage  which  is  often  brought  about  by 
scratching  the  red,  cockscomb-like  excrescences.  These  growths  must 
be  removed  by  wide  excision  through  sound  tissue  in  order  that  they  may 
not  recur. 

A  growth  occurring  in  a  case  described  by  Mulert  had  existed  on  the 
scalp  for  fourteen  years  before  it  began  to  increase  in  size.  It  became 
ulcerated  on  the  surface,  and  caused  the  development  throughout  the 
entire  surrounding  scalp  of  numerous  new  growths  of  similar  anatomical 
structure.  Mulert  pointed  this  out  as  an  example  of  multiple  endothe- 
liomata  of  the  scalp.  The  tumors  that  at  the  present  time  are  called  endo- 
theliomata  originate  from  the  same  kind  of  cells  as  the  sarcomata,  but 
they  are  distinguished  from  the  latter  by  the  fact  that  in  them  the  newly 
proliferated  cells  are  arranged  after  the  structure  of  lymphatics,  and 
their  similarity  to  lymph-channels  can  still  be  recognized.  The  case  of 
Mulert  had  all  the  clinical  features  of  warty  sarcomata  of  the  skin. 

A  pulsating  sarcoma  of  the  soft  parts  of  the  skull  is  described  by 
Stierlin.  It  involved  the  fascia  in  the  temporal  region,  and  was  composed 
of  endothelial  cells  enclosed  in  a  fine  meshwork  of  capillaries.  In  all 
probability  the  endothelial  and  perithelial  cells  of  the  excessively  hyper- 
trophied  bloodvessels  were  the  starting  point  of  the  sarcoma,  and  in  this 
respect  would  be  very  much  like  those  cases  of  subcutaneous  hypertrophic 
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angioma  and  of  endothelioma  from  the  author's  clinic,  reported  by  Nasse. 
The  striking  feature  in  these  tumors  was  the  pulsation,  which  was  not 
transmitted,  but  existed  in  the  growth  itself. 

Sebaceous  Cysts. — The  scalp  is  the  favorite  site  for  the  development 
of  sebaceous  cysts  (wens) .  These  cysts  of  the  scalp  seem  to  be  more 
frequent  in  women  than  in  men.  According  to  Chiari,  they  do  not  occur 
before  the  fifteenth  year.  The  statistics  of  the  author's  polyclinic  show 
that  multiple  cysts  are  about  as  frequent  as  single  ones.  These  figures 
may  be  inaccurate,  as,  in  the  case  of  a  large,  striking  cyst,  smaller  ones 
occurring  at  the  same  time  are  liable  to  be  disregarded.  Poncet  operated 
at  one  sitting  on  22  sebaceous  cysts  in  one  patient. 

The  growths  are  not  different,  either  in  their  anatomical  structure  or 
clinical  features,  from  sebaceous  cysts  in  any  other  part  of  the  body.  In 
several  cases  the  etiology  was  referred  to  recurrent  attacks  of  erysipelas 
of  the  scalp.  Probably  the  excessive  desquamation  of  epidermis  scales 
occurring  so  commonly  in  many  people  is  a  more  important  factor  in 
their  origin.  Occurrence  of  sebaceous  cysts  in  several  succeeding  gen- 
erations of  the  same  family  has  repeatedly  been  observed.  They  are  true 
retention-cysts  of  hair-follicles  and  sebaceous  glands,  and  as  such  always 
occur  in  the  skin  of  the  scalp,  but  in  the  course  of  development  may 
invade  the  subcutaneous  tissue.  According  to  Chiari,  sebaceous  cysts 
may  be  entirely  separated  from  the  elongated  hair-follicles;  they  are, 
however,  never  found  beneath  the  pericranium  like  the  dermoid  cysts. 
By  their  shape  sebaceous  cysts  of  the  scalp  differ  from  those  found  in 
other  parts  of  the  body  in  that  they  may  be  less  prominent  and  less 
dome-shaped,  owing  to  the  fact  that  the  tense  scalp  flattens  them  out  by 
pressing  them  down  on  the  underlying  bone.  At  other  times,  apparently 
when  superficially  placed,  they  are  elevated  considerably  above  the  level 
of  the  skin,  and  by  drawing  out  the  latter  become  pedunculated  (athe- 
roma  pendulum) .  The  usual  site  of  this  variety  is  in  the  lower  portions 
of  the  occipital  region.  The  resistance  offered  by  the  cranial  bones 
brings  about  another  characteristic  feature,  the  loss  of  hair  over  extensive 
cysts,  which  is  caused  by  the  progressive  thinning  of  the  skin  covering 
the  tumor  and  subsequent  atrophy  of  the  hair-papilla?.  In  this  way 
occurs  the  disfigurement  seen  so  often  in  older  men  and  women,  when 
the  skull  is  studded  with  numerous  bald  protuberances.  (Fig.  9.) 

Sebaceous  cysts  vary  in  size  from  that  of  a  hemp-seed  or  lentil  to  that 
of  a  man's  fist,  or  even  larger.  Small  cysts  are  always  hard;  large  ones 
always  soft.  In  the  latter  case  the  feeling  varies  according  to  the  con- 
sistency of  the  contained  fluid.  It  is  like  that  of  moulding  clay  or  dis- 
tinctly fluctuating.  The  elastic  tension  is  always  uniform  no  matter  what 
the  degree,  and  the  surface  of  the  tumor  is  smooth.  At  times  sebaceous 
cysts  present  a  transverse  groove,  or  they  may  consist  of  several  promi- 
nences, probably  owing  to  the  confluence  of  several  separate  cysts,  which 
is  very  possible  when  their  multiplicity  is  considered.  The  thinned  skin 
appears  very  pale  as  compared  with  that  of  the  neighboring  parts.  Very 
often  the  summit  of  the  tumor  shows  pitted  hair-follicles  destitute  of  hair, 
or  it  may  be  the  seat  of  a  comedo.  At  other  times  sebaceous  cysts  appear 
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livid  and  blue,  due  to  congestion  of  the  stretched  skin.  Chiari  and  Fritz 
Konig  have  explained  many  details  of  their  histological  structure.  Ac- 
cording to  these  observers,  they  are  caused  by  cystic  dilatation  of  the 
hair-follicles,  as  well  as  sebaceous  glands,  by  the  occlusion  of  their  excre- 
tory ducts  with  necrotic  epithelial  cells,  fat,  and  sebaceous  materials. 
The  wall  of  the  follicle  in  both  cases  is  composed  of  fibrous  connective 
tissue  with  few  nuclei,  lined  with  epithelium  composed  of  stratified  squa- 
mous  cells  without  the  basal,  cylindrical  cells  found  in  the  Malpighian 
layer  of  the  epidermis.  The  contents  of  the  cyst  are  composed  of  the 
decomposing  horny  scales  of  epithelium  and  the  secretion  of  the  seba- 
ceous glands.  In  the  case  of  sebaceous  cysts  arising  from  hair-follicles, 
stumps  of  hairs  are  also  found. 

FIG.  9. 


Sebaceous  cysts  of  scalp.     One  on  the  left  has  undergone  a  carcinomatous  change,  the  surface 
showing  a  characteristic  ulcer  about  the  size  of  a  twenty-five-cent  piece. 

Sebaceous  cysts  of  the  scalp  may  undergo  a  variety  of  secondary 
changes.  Fistulous  sebaceous  cysts  may  be  produced  by  spontaneous 
rupture  or  by  manipulations  on  the  part  of  the  patient  in  attempting  to 
remove  or  empty  them.  These  may  continuously  secrete  their  contents, 
or  by  temporary  occlusion  intermittently  swell  and  subside.  Should  pyo- 
genic  micro-organisms  find  entrance  to  a  cyst,  either  through  a  fistula  or 
the  still  patent  duct  of  a  follicle,  they  may  set  up  a  purulent  inflammation 
causing  liquefaction  of  the  contents  and  destruction  of  the  sac,  or  the 
purulent  process  may  dissect  around  the  sac  and  lead  to  the  throwing 
off  of  the  entire  cyst.  Further,  sebaceous  cysts  may  become  calcified  or 
even  produce  real  bone  in  their  walls.  In  such  cases,  instead  of  the  uni- 
formly soft  walls,  hard  particles  or  granules,  producing  crepitation,  are 
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felt  as  they  are  rubbed  against  each  other.  Malignant  degeneration  of 
the  epithelial  lining  of  the  cyst  may  lead  to  the  development  of  a  carcino- 
matous  growth,  as  will  be  discussed  below.  (Fig.  9.) 

Diagnosis. — The  features  of  diagnosis,  especially  the  differentiation 
from  dermoids  and  lipoma  of  the  head,  have  been  dwelt  upon  in  the 
description  of  the  latter  class  of  tumors.  As  a  matter  of  fact  there  is  no 
difficulty  in  recognizing  them,  except  in  cases  in  which  sebaceous  cysts 
have  become  entirely  separated  from  the  skin,  or  in  which  a  cyst  has 
broken  down  and  secondary  changes,  such  as  suppuration,  have  set  in. 
The  diagnosis  can  usually  be  based  on  the  fact  alone  that  the  growth  is 
situated  within  the  skin. 

Treatment. — As  in  a  few  cases  only,  sebaceous  cysts  get  well  sponta- 
neously by  the  emptying  of  their  contents,  and  as  no  danger  whatever 
is  involved  in  their  removal  under  aseptic  methods  and  the  appropriate 
treatment  of  wounds,  the  patient  ought  always  be  advised  to  get  rid  of 
such  annoying  and  disfiguring  growths.  Thorough  disinfection  of  the 
surrounding  skin  should  precede  the  operation,  even  if  this  involves  the 
sacrifice  of  hair.  The  hair  over  the  entire  surface  of  the  tumor  and  over 
a  fairly  wide  zone  about  its  base  should  be  shaved.  Thorough  scrubbing 
of  the  scalp  at  some  distance  from  the  cyst  is  sufficient.  The  scalp  near 
the  tumor  having  been  shaved  and  scrubbed,  should  always  be  washed 
with  ether,  etc.  For  local  anaesthesia  Braun's  modification  of  the  Schleich 
infiltration  method  should  be  employed.  The  unnecessary  preliminary 
freezing  is  omitted  and  eucaine-B  substituted  for  cocaine.  The  first  injec- 
tion is  made  at  the  base  of  the  tumor,  from  which  point  the  resulting 
wheal  spreads  to  its  summit.  Dissection  is  carried  out  with  the  knife; 
an  incision  is  made  in  a  line  over  the  summit  of  the  tumor  and  the  skin 
dissected  back  on  either  side,  or,  better  still,  especially  where  the  skin 
is  thinned  or  necrotic,  an  elliptical  or  spindle-shaped  incision  is  made 
over  the  top  of  the  tumor.  This  flap  of  skin  is  allowed  to  remain  attached 
to  the  growth,  and  not  only  prevents  the  cyst  from  bursting,  but  also 
forms  a  convenient  means  of  holding  the  sac  in  dissecting  it  out.  Fre- 
quently in  spite  of  all  precaution  the  sac  may  be  injured  during  the 
first  incision,  and  then  should  be  quickly  grasped  and  held  by  an  artery 
clamp  during  its  further  dissection.  Care  must  be  taken  not  to  mistake 
the  outermost  layers  of  the  cyst  contents,  which  may  often  be  quite 
tense,  for  the  sac  itself.  If  upon  completion  of  the  dissection  too  much 
skin  has  been  left  to  cover  the  wound  evenly,  the  redundant  portion 
should  be  trimmed  off,  as  it  is  important  that  the  skin-flaps  should  lie 
smoothly  and  without  folds  or  wrinkles.  The  author  never  employs 
sutures.  Hemorrhage  should  be  controlled  by  ligature  or  compression 
for  one  minute  with  gauze  sponges,  the  edges  of  the  wound  are  care- 
fully placed,  leaving  a  small  crevice  between  them,  and  the  dressing 
completed  by  a  compress  of  fluff  gauze  held  firmly  in  place  by  several 
snug  turns  of  a  bandage.  In  this  way  all  retention  of  wound  secretion 
is  prevented.  All  gluing  with  collodion,  etc.,  produces  occlusion  of  the 
wound  and  increases  the  danger  of  erysipelas  and  inflammations  of  the 
tissues  surrounding  the  wound.  It  must  be  borne  in  mind  that  pyogenic 
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organisms  may  find  their  way  into  the  cavity  of  the  wound  from  the 
neighboring  scalp,  and  if  these  are  sealed  tip  they  exercise  their  destruc- 
tive tendency,  while  if  they  are  constantly  removed  by  the  flow  of 
exudate  into  the  dry  gauze  of  the  dressing  they  become  desiccated  and 
do  no  harm. 

Dermoid  Cysts. — Dermoid  cysts  occur  on  the  head,  as  they  do  on 
other  parts  of  the  body,  before  the  second  or  third  year,  at  the  very  latest 
about  the  time  of  puberty.  In  this  respect  they  differ  from  sebaceous 
cysts,  which  do  not  as  a  rule  appear  before  the  fifteenth  year. 

According  to  Roux,  von  Beneden,  Lannelongue,  and  von  Bramann, 
dermoids  are  probably  formed  by  a  folding  in  of  the  ectoderm  after  the 
manner  of  formation  of  the  crystalline  lens,  and  their  origin  must  be 
referred  to  a  very  early  embryological  period.  The  fact  that  they  occur 
almost  without  exception  on  the  head,  face,  and  neck  can  be  explained 
by  the  different  relation  the  amnion  bears  to  the  head  and  to  the  rest  of 
the  body. 

Dermoid  cysts  of  the  soft  parts  of  the  skull  are  always  congenital. 
They  may,  however,  be  so  small  at  the  time  of  birth  as  to  escape  notice. 
They  occur  almost  without  exception  singly  and  present  a  prominent 
hemispherical  form.  The  skin  covering  them  is  unaltered  and  movable. 
They  are  found  not  beneath  the  skin  merely,  but  also  deep  down  below 
the  aponeurosis  and  occipitofrontalis  muscle,  generally  in  saucer-shaped 
depression  of  bone,  the  latter  not  being  the  result  of  atrophy  following 
pressure,  but  due  to  lack  of  development  of  bone  owing  to  the  intimate 
attachment  between  pericranium  and  cyst.  The  connection  between  the 
latter  and  the  periosteum  is  so  close  at  times  that  portions  of  it  must  be 
dissected  away  in  removing  a  dermoid  cyst.  The  growth  of  bone  may 
be  so  much  interfered  with  by  the  influence  of  a  dermoid  cyst  that  at 
the  bottom  of  the  hollow  in  which  it  is  placed  bone  may  be  entirely 
absent  and  the  dura  mater  be  directly  exposed. 

Diagnosis. — Dermoids  are  distinguished  from  other  cystic  and  solid 
tumors  of  the  head  not  alone  by  their  deep  situation,  but  also  by  their 
constant  location.  They  are  found  in  the  neighborhood  of  the  anterior 
fontanelle,  the  posterior  fontanelle,  and  over  the  mastoid  process,  but 
most  frequently  at  the  outer  edge  of  the  supraorbital  margin  and  the 
neighboring  temporal  region,  further  at  the  inner  angle  of  the  eye,  over 
the  glabella  and  the  root  of  the  nose.  This  typical  location  of  these 
growths  is  the  result  of  the  folding  in  of  ectoderm  during  fretal  life,  as 
explained  above.  The  dermal  inclusions  correspond  with  the  points  of 
union  of  their  respective  embryonal  clefts.  In  adult  life  dermoid  cysts 
may  not  be  found  exactly  over  the  lines  of  union,  as  such  cysts  in  the 
course  of  bone  development  being  adherent  to  bone  and  periosteum, 
recede  from  their  original  site  more  and  more  away  from  the  margin  of 
the  cleft.  Dermoids  of  the  orbital  ridge  and  intraorbital  dermoids  are 
especially  interesting  on  account  of  their  relations  to  the  bone.  It  is  very 
probable  that  they  have  some  etiological  connection  with  the  formation 
of  the  primitive  crystalline  lens  through  a  folding  in  of  ectoderm,  just 
as  the  dermoids  of  the  ear  arise  through  a  closure  of  the  primitive  laby- 
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rinth.  It  occasionally  happens  that  one  portion  of  a  dermoid  is  placed 
within  the  orbital  cavity,  deep  in  the  retrobulbar  tissue,  while  the  other 
is  found  in  the  temporal  fossa.  Both  divisions  are  connected  by  a  middle 
portion  or  isthmus,  traversing  a  defect  in  the  outer  orbital  wall  (twin-sac 
dermoid). 

The  origin  of  dermoids  through  the  inclusion  of  portions  of  epidermis 
is  corroborated  by  the  histological  structure  of  these  cysts.  The  wall  is 
generally  considerably  thicker  than  that  of  sebaceous  cysts,  and  consists 
of  tissue  having  the  character  of  normal  skin  and  possessing  papillae, 
hair-follicles,  and  hairs,  even  sebaceous  and  sweat-glands.  After  wash- 
ing out  the  contents,  superficial  examination  will  disclose  this  cutaneous 
Hning  as  a  continuous  layer  of  whitish  appearance.  In  most  cases  this 
lining  exists  throughout  the  entire  extent  of  the  cyst-cavity,  more  rarely 
only  in  part,  as  according  to  Konig  the  covering  portion  may  be  broken 
down  and  defective,  and  skin,  hair-follicles,  and  sebaceous  glands  are 
absent.  In  their  place  a  very  soft  connective  tissue  is  found,  character- 
ized by  a  close  mesh\\ork,  in  which  large  polynuclear  giant  cells  are 
embedded.  This  may  be  recognized  as  a  circular  brown  spot.  The 
contents  of  dermoids  are  very  much  like  those  of  sebaceous  cysts,  but 
occasionally  may  be  of  an  oily  character,  as  noted  in  a  case  each  by 
Reinhold  and  Le  Dentu.  The  contents  may  be  mixed  with  blood  or 
blood-pigments  as  a  result  of  hemorrhage  into  the  cavity  of  a  cyst,  and 
then  appears  of  a  brown  or  maroon  color.  Finally,  the  contents  may  be 
serous  or  watery,  which  has  at  times  led  to  a  dermoid  cyst  being  mistaken 
for  meningocele,  especially  where  there  was  absence  of  bone  under  the 
dermoid  and  the  pulsations  of  the  brain  were  transmitted  to  it.  This 
mistake  may  also  be  made  when  the  edges  of  the  bony  depression  in 
which  it  is  lodged  are  very  sharply  defined,  or  the  bony  ridge  surrounding 
the  base  of  the  tumor  feels  like  a  hernial  opening.  The  differential  diag- 
nosis of  dermoid  and  cephalocele  will  be  taken  up  more  fully  in  the 
section  bearing  on  the  description  of  the  latter.  The  most  important 
point  in  the  diagnosis  of  the  first  is  their  constant  occurrence  in  certain 
localities,  as  cephalocele  never  occurs  over  the  anterior  fontanelle  or 
mastoid  process.  There  might  be  a  possibility  of  confusion  in  the  case 
of  a  dermoid  of  the  inner  angle  of  the  eye  or  glabella.  Dermoids  of  the 
scalp  are  liable  to  the  same  secondary  changes  as  sebaceous  cysts,  with 
this  difference,  that  inflammation  and  suppuration  take  place  only  as 
the  result  of  some  injury  opening  the  cyst  and  giving  entrance  thereby 
to  pyogenic  cocci  and  their  further  cultivation.  Pressure  does  not  bring 
about  a  diminution  in  size  in  every  case  of  cephalocele;  at  the  same  time, 
however,  this  phenomenon  is  naturally  never  observed  in  dermoids,  nor 
are  cerebral  symptoms  excited  by  this  compression.  Orbital  dermoids 
present  more  difficulties  in  diagnosis  than  do  dermoids  of  the  anterior 
fontanelle,  sagittal  suture,  or  mastoid  process.  The  exophthalmos  pro- 
duced by  them  may  be  the  result  of  other  orbital  tumors. 

Treatment.— In  children  there  is  no  question  about  the  positive  indi- 
cations for  removal  of  dermoids,  as  the  bone  beneath  the  tumor  cannot 
attain  its  normal  thickness  and  firmness  as  long  as  such  an  interference 
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with  its  development  and  growth  is  present.  Should  the  dura  be  exposed 
in  the  course  of  dissection,  care  must  be  exercised  not  to  open  it;  the  sac 
of  the  cyst  can  usually  be  separated  without  any  difficulty.  The  enu- 
cleation  of  orbital  dermoids  requires  osteoplastic  section  of  the  outer 
wall  of  the  orbit,  which  should  include  the  entire  outer  edge  (zygomatic 
process  of  the  frontal  bone,  frontal  process  of  the  malar  bone,  and  those 
portions  of  the  outer  wall  lying  between  this  margin  and  the  orbital 
fissure).  The  bone  incisions  should  be  made  with  a  chisel  and  planned 
in  such  a  manner  as  not  to  destroy  the  natural  attachment  of  the  bone 
fragment  with  the  temporal  fascia,  the  fibres  of  the  temporal  muscle,  and 
the  skin  covering  them.  The  flap  of  bone  having  been  cut  out  by  the 
chisel  and  loosened  is  turned  outward,  together  with  the  flap  consisting 
of  muscle,  fascia,  and  skin  of  the  temporal  region,  thereby  giving  access 
to  the  lateral  portion  of  the  orbital  cavity. 

Carcinoma. — Carcinoma  of  the  soft  parts  covering  the  skull  can  pro- 
ceed only  from  the  epithelium  of  the  skin  and  the  epithelial  cells  of  the 
hair-follicles  and  sebaceous  glands.  In  this  region,  as  in  every  other, 
may  be  distinguished  flat  or  superficial,  deeply  growing,  and  fungus-like 
or  papillomatous  forms.  The  flat  forms  are  found  most  frequently  in 
the  temporal  region.  Those  cases  of  nodules  growing  deeply  and  beneath 
the  surface  are  usually  found  in  the  occipital  region.  All  of  them,  and 
the  papillomatous  forms  in  particular,  have  little  tendency  to  reach  as 
far  as  the  bone,  or  invade  it  and  spread  through  it.  In  regard  to  their 
frequency  of  occurrence,  the  author  has  observed  in  675  cases  of  skin 
carcinoma  (epithelioma)  36  in  the  temporal  region  (temple,  forehead, 
and  ear) — that  is,  about  5.3  per  cent.  Almost  all  attacked  old  people; 
in  one  case  only  the  subject  was  an  eighteen-year-old  girl. 

The  flat  or  superficial  form  of  carcinoma  is  characterized  by  slow 
growth,  especially  in  the  beginning  of  its  existence.  After  considerable 
time  a  stage  of  rapid  proliferation  is  reached,  extending  over  the  surface 
and  to  the  deeper  tissues,  and  in  such  cases  a  change  into  the  deeply 
penetrating  nodular  form  has  been  observed.  A  peculiar  form  of  car- 
cinoma is  found  especially  in  the  temporal  region  ("lupus-like  carcinoma, 
das  Lupus  dhnliche  Carcinoma").  It  begins  in  the  form  of  small  nodules 
whose  surface  scales  off  and  becomes  shrivelled  up.  Surrounding  these 
fresh  eruptions  occur,  while  at  the  same  time  the  part  first  affected 
becomes  changed  to  a  smooth,  glistening,  hairless  scar.  In  this  manner 
it  proceeds,  the  small  nodules  uniting  to  form  a  wall,  serpiginous  in 
outline,  or  curved,  with  the  convexity  outward,  from  the  temple  to  the 
hairy  scalp  and  forehead,  posteriorly  toward  the  ear  and  down  over 
the  cheek,  while  the  central  scar  follows  close  behind,  growing  con- 
tinually larger.  Only  the  low  surrounding  wall,  which  indicates  by 
its  notched  edge  the  origin  from  separate  tubercles,  shows  the  micro- 
scopical character  of  carcinoma — small  collection  of  epithelial  cells  in 
a  framework  of  broad  bands  of  connective  tissue.  Following  the  fatty 
degeneration  of  the  epithelial  cells  the  connective-tissue  stroma  under- 
goes cicatricial  contraction.  The  central  scar  is  destitute  of  hair  and  is 
without  sebaceous  glands.  It  grows  very  slowly. 
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The  author  had  the  opportunity  of  presenting  such  a  case  in  his  clinic 
at  the  time  the  treatment  of  lupus  by  injection  with  tuberculin  was  being 
developed.  While  the  injection  of  tuberculin  was  always  followed  by 
some  reaction  in  the  way  of  inflammatory  symptoms  in  the  case  of  a  skin 
area  affected  by  lupus,  in  this  case  the  largest  doses  gave  not  the,  slightest 
result.  There  was  no  trace  of  a  reaction;  neither  the  central  scar  nor 
the  growing  peripheral  portions  of  the  affected  temporal  region  showed 
any  reddening. 

During  the  last  few  years  the  question  regarding  the  relations  between 
carcinoma  and  adenoma  of  the  sebaceous  glands  has  arisen  with  respect 
to  these  new  growths  in  the  scalp.  Adenoma  of  the  sebaceous  glands 
usually  follows  a  preceding  circumscribed  seborrhoea  of  the  skin  of  long 
standing.  The  area  affected  is  covered  with  crusts  of  horny  epithelium, 
which  peel  off  or  are  washed  off,  leaving  a  somewhat  thickened  skin 
slightly  reddened  or  bleeding  slightly  here  and  there.  Sometimes  ade- 
noma of  the  sebaceous  glands  follows  this  obstinate  condition ;  but  again 
the  immediate  consequence  may  be  a  carcinoma.  If  the  surface  becomes 
ulcerated,  the  appearance  is  so  like  that  of  an  ulcerating  epithelioma 
that  only  microscopical  examination  of  large  and  extensive  sections  can 
determine  their  true  character.  During  the  last  two  years  five  or  six 
cases  of  adenoma  of  the  sebaceous  glands  of  the  head  and  face  have  been 
so  determined  by  such  examination  at  the  author's  polyclinic.  These 
were  non-ulcerating,  however. 

The  multiple  occurrence  of  these  cases  of  adenoma  would  lead  one  to 
suspect  that  he  is  not  dealing  with  carcinoma,  for  the  author  has  shown 
a  case  in  which  two  ulcerating  adenomata  were  situated  side  by  side  on 
the  forehead  and  at  the  same  time  there  was  one  on  the  cheek  of  the 
patient. 

Three  cases  from  the  clinic  of  the  author  were  recognized  by  Nasse 
as  epithelial  growths.  They  were  spherical  or  lobulated,  generally  hard, 
and  in  each  case  covered  with  unaltered  skin.  Although  they  were  mul- 
tiple and  in  their  course  appeared  for  some  time  to  be  of  a  harmless 
character,  they  showed  an  alveolar  framework  of  connective  tissue,  the 
spaces  of  which  were  filled  with  cells  of  epidermal  type  and  numerous 
homy  concretions  or  epithelial  pearls.  They  appear  similar  to  the  cal- 
careous endotheliomata  described  by  Perthes,  which  are  found  very  fre- 
quently on  the  head.  They  are  also  very  much  like  Lejar's  "polymor- 
phous epithelioma"  (polymorphes  epitheliom).  A  rare  case,  reported  by 
Nasse,  in  which  there  was  no  capsule,  while  the  neighboring  hair-follicles 
showed  an  irregularity  of  structure — a  sign  of  transition  into  epithelioma 
— is  closely  related  to  one  observed  by  Poncet  in  which  similar  but  ulcer- 
ating growths  (epitheliomes  alveolaires  avec  envahissement  myxomateux) 
of  thirty-two  years'  duration  had  developed  from  sebaceous  glands.  In 
several  cases,  after  existing  for  years  and  decades,  these  adenomata  have 
been  positively  known  to  undergo  a  carcinomatous  change  (Shattock). 

The  development  of  carcinoma  in  existing  sebaceous  cysts  has  been 
mentioned  in  the  clinical  description  of  the  latter.  Either  the  easily 
recognized  new  growth  springs  up  in  the  cleft  of  an  ulcerating  or  sup- 


62  DISEASES  OF  THE  COVERINGS  OF  THE  SKULL. 

purating  sebaceous  cyst,  or  on  the  inner  wall  of  the  closed  cyst  appear 
soft  branching  papillomata,  which  break  through  the  cyst-wall  and 
appear  on  the  surface  as  papillomatous  carcinoma.  The  inner  surface 
of  true  dermoid  cysts  has  been  known  to  produce  cauliflower  malignant 
growths,  but  true  carcinoma  was  not  observed  until  Wolff  reported  such 
a  case.  This  carcinoma  of  the  wall  of  the  cyst  arose  from  the  deepest 
layers  of  the  rete  Malpighii,  and  was  similar  to  the  superficial  adeno- 
epithelioma  described  by  Krompecher.  The  development  of  carcinoma 
has  been  observed  to  take  place  in  the  cicatrix  of  lupus  or  the  ulcer- 
ating nodule  of  lupus  in  the  temporal  region. 

Melanocarcinoma  (pigment  carcinome)  occurs  less  frequently  on  the 
scalp  than  does  melanosarcoma. 

Skin  carcinoma  (epithelioma)  may  spread  extensively  over  the  surface 
or  proliferate  to  considerable  depth.  The  nearest  lymph-nodes  to  be 
affected  are  those  of  the  retromaxillary  fossa,  the  posterior  auricular  and 
lateral  cervical  regions. 

Treatment. — The  treatment  of  carcinoma  consists  in  thorough  re- 
moval by  dissection.  As  long  as  the  malignant  new  growth  is  movable 
with  the  skin,  only  the  soft  parts  need  be  involved  in  the  excision.  As, 
however,  they  frequently  invade  periosteum  and  bone  before  coming 
under  the  observation  of  a  surgeon,  their  removal  often  requires  quite 
extensive  resection  of  cranial  bones.  It  has  been  demonstrated  that  quite 
extensive  losses  of  continuity  of  the  cranial  bones  can  be  borne  without 
injury.  At  the  present  day  surgeons  are  enabled  to  close  such  extensive 
defects  of  the  skull  with  bone  by  means  of  the  Konig-Miiller  method. 
The  plastic  operation  may  be  performed  immediately;  or,  in  case  the 
primary  operation  has  exhausted  the  patient,  may  be  deferred  until  some 
time  after  the  extirpation  of  the  growth.  In  the  frontal  and  occipital 
regions  we  need  have  no  fear  of  going  beyond  the  dura  and  removing 
portions  of  the  cerebral  cortex. 

INFLAMMATIONS  OF  THE  COVERINGS  OF  THE  SKULL. 

Erysipelas. — The  etiology  and  clinical  features  of  erysipelas  on  the 
scalp  are  the  same  as  in  all  other  parts  of  the  body.  It  is  always  a  disease 
caused  by  wound  infection,  and  is  dependent  on  the  cultivation  and 
propagation  of  Streptococcus  erysipelatis  in  the  lymph-spaces  of  the  skin. 
It  has  been  shown  by  observation  and  experiment  that  erysipelas  may 
be  produced  in  the  human  being  by  cutaneous  inoculation  with  strepto- 
cocci cultivated  from  deep-seated  collections  of  pus.  This  fact  explains 
why  erysipelas  may  follow  an  existing  purulent  inflammation  caused  by 
streptococci.  In  every  case  in  which  such  cocci  are  found  in  connection 
with  any  purulent  inflammation  of  a  wound  on  the  head  there  is  danger 
of  erysipelas  setting  in.  Besides  the  location  and  manner  of  infection, 
the  virulence  of  the  invading  streptococci  determines  how  far  the  disease 
will  spread  in  the  skin  and  subcutaneous  tissue.  It  is  remarkable  how 
variable  may  be  the  degree  of  virulence.  Considering  the  fact  that  the 
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bacteriological  flora  of  the  scalp  include  this  streptococcus,  it  is  easy  to 
see  how  important  thorough  disinfection  of  the  scalp  is  in  preventing 
erysipelas  and  abscess  of  the  scalp,  so  much  dreaded  formerly. 

Erysipelas  either  originates  in  the  scalp  or  extends  to  it  from  the  face 
or  neck.  Occasionally  it  arises  from  the  external  auditory  meatus  in 
cases  in  which  a  streptococcus  angina  has  travelled  through  the  (Eusta- 
chian)  tube  to  the  middle  ear.  Whenever  erysipelas  occurs  primarily 
on  the  scalp,  it  is  usually  in  connection  with  virulently  infected  or  sup- 
purating wounds.  Notwithstanding  this,  its  early  appearance  is  often 
overlooked,  as  erysipelas  of  the  scalp  compared  with  that  of  the  face  is 
of  a  very  pale  rose  color.  One  should  look  for  the  doughy  swelling  in 
the  neighborhood  of  the  wound,  which  is  usually  well  marked.  The 
sharply  defined  red  border  is  first  recognized  about  the  forehead  and 
ears,  which  are  always  markedly  swollen.  The  discovery  of  streptococci 
beneath  the  scales  of  epidermis  and  in  the  hair-follicles  of  a  dirty  scalp 
explains  the  occurrence  of  erysipelas  in  connection  with  very  slight 
wounds,  especially  small  scratches.  The  formation  of  blebs  does  not 
usually  occur  on  the  head,  while  it  is  the  rule  on  the  forehead  and  pinna 
of  ear.  Erysipelas  runs  a  shorter  average  course  on  the  head  than  it  does 
on  the  trunk  and  extremities,  generally  from  seven  to  nine  days.  The 
extension  of  erysipelas  usually  stops  at  the  hair-line  of  the  neck,  but  this 
is  not  the  case  with  respect  to  the  face.  It  occurs,  however,  more 
frequently  here  than  anywhere  else.  Von  Bardeleben  has  calculated  that 
there  are  20  cases  of  erysipelas  of  the  head  to  1  in  other  parts  of  the  body. 
He  includes  in  the  above  enumeration  erysipelas  of  the  face. 

The  temperature  in  erysipelas  of  the  scalp  is  constantly  high,  account- 
ing for  the  delirium,  semistupor,  and  the  muscular  twitchings  formerly 
referred  to  a  complicating  meningitis.  Meningitis  in  connection  with 
erysipelas  of  the  scalp  occurs  only  through  a  streptococcus  pus  infection, 
which  extends  to  the  cranial  cavity  through  the  site  of  a  fracture  or  by 
means  of  an  osteomyelitis  traversing  the  bone,  or  also  by  an  extension 
of  a  thrombosis  of  the  cutaneous  veins  through  the  emissaries  to  the 
longitudinal  sinus. 

As  sequelae,  abscesses  of  the  scalp  have  been  frequently  observed,  and 
in  some  cases  of  considerable  extent  and  in  large  numbers.  Among 
these  the  most  serious  are  those  in  the  adipose  tissue  of  the  orbital  cavity, 
as  in  this  situation  the  purulent  process  may  very  easily  extend  to  the 
brain.  The  falling  of  hair  is  to  be  expected  in  a  continued  attack  of 
erysipelas,  produced  no  doubt  by  the  loosening  of  the  hair-shafts  through 
the  serous  exudation  into  the  hair-follicles.  After  complete  desquama- 
tion  of  the  epidermis  the  hair  usually  grows  again. 

Prognosis. — In  case  of  a  sound  heart  and  healthy  kidneys,  erysipelas 
usually  runs  a  favorable  course;  but  with  a  tendency  to  cardiac  failure, 
as  is  usually  the  case  in  old  people,  the  prognosis  is  more  serious. 

Treatment. — The  entire  treatment  resolves  itself,  therefore,  into  sus- 
taining the  activity  of  the  heart  by  sufficient  nourishment  and  adminis- 
tering wine,  stimulants,  and  frequent  injection  of  camphor  in  oil.  In 
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the  absence  of  any  other  direct  specific  therapeutic  measure  Landouzy 
recommends  the  injection  of  antistreptococcus  serum. 

Phlegmons. — Phlegmons  of  the  scalp  may  be  either  circumscribed  or 
diffuse.  The  circumscribed  form,  as  furuncle  and  carbuncle,  is  always 
caused  by  a  staphylococcus  infection,  and  occurs  commonly  in  the  region 
of  the  back  of  the  neck,  but  may  extend  to  the  occiput.  The  diffuse 
phlegmons  (cellulitis  purulenta),  on  the  other  hand,  are  generally  caused 
by  a  streptococcus  infection  rather  than  by  one  with  staphylococci.  They 
extend  over  some  surface  in  the  connective-tissue  layers  of  the  scalp, 
very  often  in  combination  with  an  erysipelas  of  the  skin.  As  they  lie 
above  and  below  the  aponeurosis,  they  cause  the  destruction  of  the  latter, 
and  in  the  later  stages  of  the  process  large  shreds  of  necrotic  tissue  can 
be  pulled  out.  Total  destruction  of  the  connective  tissue  exposes  the 
bone  and  leads  to  its  superficial  necrosis,  if  not  to  a  more  extensive  and 
deep  destruction.  Besides  occurring  after  wounds  of  the  scalp,  abscesses 
may  develop  in  connection  with  osteomyelitis  of  the  cranial  bones,  also  as 
the  result  of  extension  of  an  abscess  in  the  pterygopalatine  fossa  and  the 
parotid  region  to  the  temple.  The  danger  of  these  abscesses  lies  in  their 
extension  to  the  covering  of  the  brain,  and  the  extension  of  thrombosis  to 
the  venous  sinuses  of  the  dura  mater.  The  destruction  of  thrombi  arid 
the  subsequent  emboli  bring  about  a  fatal  condition  of  pyaemia.  The 
tension  under  which  the  products  of  inflammation  exist  in  the  soft  tissues 
of  the  scalp  accounts  for  the  tendency  to  spread  to  the  deeper  tissues. 
Abscesses  following  punctured  wounds  are  considered  very  serious,  as 
they  occur  first  beneath  the  aponeurosis  and  are  subjected  to  consider- 
able pressure  by  the  stretched  membrane.  The  increasing  swelling  in 
the  neighborhood  of  such  slight  wounds,  the  induration,  temperature, 
the  pains  extending  throughout  the  head,  and  the  beginning  enlargement 
of  the  post-auricular  lymph-nodes  and  those  of  the  occipital  region,  all 
call  attention  to  the  disease  at  its  onset. 

Treatment.— It  is  important  to  recognize  this  onset,  as  we  can  accom- 
plish much  in  the  treatment  of  these  abscesses  by  early,  extensive,  and 
deep  incisions  through  aponeurosis  and  periosteum  to  the  bone.  For- 
tunately the  aseptic  and  antiseptic  method  of  treating  recent  wounds 
allows  little  opportunity  to  test  the  efficiency  of  these  incisions.  We  do 
not  inject  or  irrigate  with  corrosive  sublimate  or  carbolic  acid  solutions 
in  these  incisions,  but  simply  keep  them  open  by  laying  in  iodoform 
gauze  or  drainage-tubes.  While  Landouzy  is  loud  in  praising  the  effi- 
ciency of  antistreptococcus  serum  in  all  cases  of  abscess,  Petruschky 
acknowledges  that  it  has  had  no  effect  whatever. 

On  the  head,  as  everywhere  else,  incisions  should  be  so  planned  as  to 
secure  the  best  drainage,  while  the  further  treatment  should  aim  to  bring 
about  the  same  result  by  means  of  absorbing  dressings.  Packing  the 
wound-cavity  with  absorbent  sterile  gauze  is  only  necessary  as  long  as 
there  is  liability  to  hemorrhage.  After  the  first  dressing  strips  of  gauze 
or  rubber  drains  should  be  laid  in  the  wound  for  the  purpose  of  keeping 
its  edges  apart  and  to  insure  complete  evacuation  of  pus. 


CHAPTER  IV. 

INJURIES  OF  THE  BONES  OF  THE  SKULL. 
FRACTURES  OF  THE  SKULL. 

Occurrence. — According  to  Gurlt's  statistics  of  the  relative  frequency 
of  fractures,  757,  or  1.45  per  cent.,  of  51,938  cases  of  fracture  treated 
at  the  London  Hospital  were  fractures  of  the  skull;  this  includes  the  cases 
that  were  received  into  the  hospital  and  those  treated  as  out-patients. 
In  the  tabulated  calculations  of  v.  Bruns  there  were  292  out  of  8560 
fractures,  or  3.4  per  cent. ;  these  tables  were  taken  from  reports  of  several 
hospitals.  Recently,  Chudovsky  compared  the  above  figures  with  those 
he  had  taken  from  observation  on  2366  cases  of  fracture,  from  the  second 
surgical  clinic  of  Buda-Pesth,  in  which  90  were  fractures  of  the  skull, 
or  3.8  per  cent.  Sixty  per  cent,  of  all  fractures  of  the  skull  occur  between 
the  ages  of  twenty  and  forty  years,  and  nine  times  more  frequently  in 
men  than  in  women.  Fifty  per  cent,  of  the  cases  were  caused  by  falls, 
35.5  per  cent,  by  blows  or  kicks,  and  9.2  per  cent,  by  being  run  over; 
52.2  per  cent,  were  fractures  of  the  vault  of  the  cranium,  and  47.7  per 
cent,  fractures  of  the  base.  Fractures  of  the  vault  were  simple  in  32.6 
per  cent,  and  compound  in  67.3  per  cent,  of  the  cases.  The  fractures 
of  the  vault  were  located  in  the  frontal  bone  in  44  per  cent.,  in  the  parietal 
in  40  per  cent.,  in  the  temporal  in  40  per  cent.,  and  in  the  occipital  bone 
in  2  per  cent. 

In  war  records  the  relative  frequency  of  fractures  of  the  skull  as  com- 
pared with  those  of  the  rest  of  the  body  differs  from  the  above  figures. 
Of  course,  those  cases  of  dead  and  wounded  in  which  the  location  of  the 
injury  is  not  reported  should  be  excluded.  All  information  regarding 
the  wounded  during  the  Franco-Prussian  War  of  1870  and  1871  shows 
the  great  danger  in  gunshot- wounds  of  the  skull;  fully  one-half  of  those 
left  on  the  field  were  head  injuries. 

According  to  Table  III.,  vol.  iii.,  sec.  1,  p.  3,  Sanitary  Reports  of  the 
German  Army,  during  the  war  against  France,  1870-71,  12.7  out  of  100 
wounded  in  the  hospitals  had  been  struck  in  the  head.  The  wounds 
of  the  head  exceed  those  of  the  back  and  chest  (11.2  out  of  100),  and 
still  more  those  of  the  neck  (1.6  out  of  100).  Of  10,013  Germans 
wounded,  there  are  exact  accounts  of  6011;  64.6  per  cent,  had  received 
injuries  of  the  skull  and  35.4  per  cent,  injuries  of  the  face.  Of  the  former, 
2090  were  put  down  as  injuries  of  the  soft  parts,  and  993  as  gunshot- 
wounds  of  the  bones,  with  accurate  description  of  the  injury.  Here  also 
the  frontal  bone  had  been  most  frequently  injured. 

Prognosis. — Considering  at  this  point  the  prognosis  of  injuries  of  the 
skull  in  war  and  in  civil  life,  it  must  be  borne  in  mind,  above  all  else, 
VOL.  I.— 5  (65) 
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that  fractures  of  the  skull  as  such  have  no  peculiar  or  special  significance 
in  themselves,  and  that  they  are  of  importance  only  on  account  of  their 
relation  to  the  brain.  The  prognosis  depends  very  little  on  the  form  and 
extent  at  the  time,  but  entirely  on  their  relation  to  the  brain,  the  com- 
plicating injuries  to  its  substance  and  vessels,  and  the  disturbance  in  its 
circulation,  and  some  such  complicating  injury  takes  place  in  about  46 
per  cent,  of  the  fractures  of  the  vault  and  64  per  cent,  of  the  fractures 
of  the  base. 

Beneath  the  vault  are  portions  of  brain  injury  of  which  can  be  borne 
without  marked  disturbance  of  function,  while  at  the  base  are  situated 
the  medulla,  the  crura,  and  the  pons.  This  would  explain  the  difference 
in  mortality- rate ;  but  further  than  this,  it  may  be  assumed  that  a  more 
general  deformity  of  the  skull  as  a  whole  is  produced  in  connection  with 
fracture  of  the  base,  while  in  fractures  of  the  vault  the  inflicting  violence 
is  limited  more  to  the  site  of  injury.  The  mortality-rate  of  gunshot  frac- 
tures in  the  Franco-Prussian  War  was  51.3  per  cent.,  while  in  six  wars 
during  the  second  half  of  the  last  century  the  rate  was  60.2  per  cent. 

Forms. — The  different  forms  under  which  solution  of  continuity  of 
the  cranial  bones  takes  place  may  be  arranged  in  the  following  order: 

1.  FISSURED  FRACTURES  traverse  the  bone,  as  their  name  would  indi- 
cate, in  the  form  of  linear  cracks  or  splits.     They  occur  as  the  result  of  a 
bursting  or  bending  of  the  skull,  and  will  be  discussed  at  greater  length 
in  the  chapter  on  the  Mechanism  of  Fractures  of  the  Skull.    They  gen- 
erally involve  all  three  layers  of  the  cranial  bones,  seldom  only  one  table. 
The  large  majority  of  them  do  not  gape  through  any  great  part  of  their 
extent;  at  the  same  time  it  is  not  rare  for  the  edges  to  be  separated  a 
little  and  not  in  actual  contact,  but  as  they  are  sharply  defined  and 
smooth  and  opposite  to  one  another  without  deformity  or  displacement, 
they  may  be  classed  as  fissures  in  the  strict  sense  of  the  word.    At  times 
fissures  may  be  so  fine  that  they  are  not  noticeable  on  autopsy  after 
stripping  off  periosteum,  and  are  only  discovered  after  maceration  of  the 
bone.    Fissures  are  single  or  multiple;  they  may  be  simple  or  forked,  or 
dividing  into  many  branches.    Sometimes  their  branches  after  diverging 
for  some  time  become  joined  again,  circumscribing  larger  or  smaller 
areas  of  the  base  or  vault.    They  may  be  long  or  short,  straight  or  curved, 
limited  to  one  bone  or  running  through  many.     Only  rarely  are  they 
confined  to  the  lines  of  suture,  but  generally  continue  across  them.     A 
fissure  reaching  a  suture,  either  by  changing  its  direction  or  not,  may 
follow  the  course  of  the  same,  tearing  it  open,  and,  having  continued 
thus  for  some  time,  diverge  again  and  start  off  in  another  direction. 
Fissured  fractures  may  occur  alone  or  in  combination  with  penetrating, 
gunshot,  or  lacerated  wounds  with  splintered,  comminuted  fractures,  or 
fractures  with  fragments  and  loss  of  substance.    In  such  cases  it  is  very 
characteristic  of  them  to  run  in  curves  or  closed  circles  surrounding  a 
defect  or  depressed  area  of  fracture. 

2.  FRAGMENTED, COMMINUTED,  AND  SPLINTERED  FRACTURES  (French: 
comminutivse,  assulares). — In    fragmented  fractures  there   is  only  one 
line  of  fracture  which  encircles  an  area  of  skull  in  a  curve,  or  an  angular 
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broken  line  cutting  off  its  connection  with  the  rest  of  the  skull.  They 
represent  the  fractures  by  bending.  In  splintered  or  comminuted  frac- 
tures a  greater  or  less  portion  of  the  skull  has  been  broken  into  a  large 
or  small  number  of  pieces.  The  splinters  of  bone  may  be  entirely 
detached  or  they  may  still  have  more  or  less  connection  with  the  neigh- 
boring bones  and  soft  parts.  Both  forms  differ  very  much  according  to 
whether  they  are  limited  to  a  comparatively  small  area  of  the  skull  or 
whether  they  involve  a  large  portion  or  even  the  entire  vault  and  base. 
The  comminuted  portion  of  the  fracture  consists  either  of  irregular 
splinters,  needles,  disks,  or  wedges.  At  other  times  the  fragments  present 
more  regularity  of  outline,  radiating  from  a  central  point,  in  which  case 
the  term  stellate  fracture  is  applied. 

As  the  distinction  in  degree  and  extent  of  a  fracture  of  the  vault  is  of 
significance  in  the  prognosis  and  therapeutics,  so  also  a  distinction  accord- 
ing to  the  displacement  of  the  fragments  is 
to  be  made,  especially  the  depression  into  FIG.  10. 

the  cavity  of  the  skull,  and  against  the 
dura,  on  account  of  the  relations  to  the 
skull  contents.  We  distinguish  between 
fractures  with  and  fractures  without  de- 
pression. The  entire  fragment  circum- 
scribed by  the  line  of  fracture  may  be  de- 
pressed (peripheral  depression)  or  the  per- 
iphery remains  attached  and  in  place  while 
the  remaining  portion  slopes  gradually  to- 
ward the  centre,  which  is  the  deepest  part 

„       ,  ,  .  ,..  „  f   /  A.  Central  depression.    JJ.  Peripheral 

ot    the   depression,  like  a   tunnel  (central  depression. 

depression).     (Fig.    10.)     In  this  case  the 

external  table  of  the  depressed  centre  is  usually  fissured,  while  the 
inner  table,  still  more  depressed,  is  always  more  extensively  separated. 
The  accompanying  illustration  (Fig.  11)  is  taken  from  the  case  of  a 
man  who  apparently  fell,  striking  his  head  on  a  pointed  stone,  and  died 
two  weeks  later.  The  encircling  crack  (a)  involves  only  the  outer  table, 
as  the  illustration  showing  the  inner  table  (Fig.  12)  clearly  indicates. 
The  form  thus  figured  is  characteristic  of  fractures  produced  by  striking 
against  an  angular  object,  by  pitchers  and  tankards  thrown  at  the  heads 
of  fellow-drinkers,  also  by  hammer  blows. 

In  other  cases  the  depressed  disk  of  bone  is  either  broken  into  many 
fragments  or  only  slightly  cracked.  In  the  latter  class  it  frequently 
happens  that  only  the  centre  of  the  depressed  fragment  is  entirely  broken 
through,  while  the  peripheral  portion  is  bent,  though  still  attached,  so 
that  the  broken  portions  of  bone  hang  down  into  the  cranial  cavity  like 
a  trap-door.  Viewed  from  within,  the  penetrating  projection  looks  either 
like  the  ridge  of  a  sloping  roof  or  a  many-sided  pyramid.  At  times  the 
edges  of  the  fractured  surfaces  are  in  such  close  apposition  that  even 
after  maceration,  if  the  skull  be  filled  with  water,  it  trickles  very  slowly 
through  the  site  of  fracture.  It  is  obvious  that  depressions  of  this  char- 
acter, by  virtue  of  such  firm  fixation  and  apposition,  offer  the  best  chances 
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for  restoring  broken  and  lacerated  channels  of  nutrition.    The  same  holds 
good  for  all  gutter-shaped  depressions,  and  even  cup-shaped  ones  if  they 


FIG.  11. 


Fracture  of  the  outer  table  of  the  skull. 


be  not  deep.    On  the  other  hand,  the  conditions  for  nutrition  are  much 
less  favorable  in  that  class  of  fractures  in  which  the  depressed  portion  of 


FIG.  12. 


The  same  fracture  seen  from  within. 


bone  is  broken  into  many  fragments  of  greater  or  less  size.    The  number 
of  these  is  greater  than  one  would  expect  when,  as  is  quite  commonly 
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the  case,  the  individual  splinters  are  themselves  broken  transversely. 
They  are  usually  pushed  over  one  another  or  under  the  adjacent  edge 
of  fracture,  between  bone  and  dura,  or  displaced  laterally.  They  may 
penetrate  the  dura  in  a  perpendicular  direction,  and  become  embedded 
in  it  and  in  the  brain.  If  they  have  sharp  edges  or  are  pointed,  they  are 
capable  of  penetrating  deeply  and  becoming  firmly  wedged.  On  account 
of  this  danger  to  the  brain  membranes  and  to  the  brain  itself  these  local- 
ized fractures  with  shattering  into  sharp  lamellae  and  needles  are  of  more 
serious  import  than  simple  depressed  fractures  of  the  same  locality  and 
size.  The  important  point  is  that  all  fractures  with  distinct  and  circum- 
scribed areas  of  depression  are  strictly  and  definitely  limited.  It  will  be 
shown  below  that  these  depressed  fractures  are  caused  through  violence 
by  blunt  objects,  but  that  this  is  of  such  a  character  as  to  be  limited  to 
the  site  of  injury. 

3.  PERFORATED  FRACTURES  AND  FRACTURES  WITH  Loss  OF  SUB- 
STANCE.— To  this  class  belong,  first,  perforating  gunshot-wounds  of  the 
skull;  further,  fractures  caused  by  penetrating  hooks  or  falling  spikes 
and  bolts.  The  outline  of  the  perforation  in  gunshot- wounds  depends  so 
much  on  the  manner  of  occurrence  that  the  forms  and  mechanism  of 
gunshot- wounds  will  be  discussed  under  another  heading.  Extensive 
losses  of  substances  are  produced  by  glancing  fragments  of  shells.  In 
comminuted  fractures  in  which  the  skull  is  broken  into  many  pieces,  some 
of  the  fragments  may  become  entirely  loosened,  and  according  to  the 
direction  of  the  blows  be  knocked  out  entirely,  leaving  extensive  openings 
in  the  vault  of  the  skull. 

The  different  forms  of  fractures  involve  either  both  tables  to  the  same 
extent,  the  inner  table  more  than  the  outer  table,  as  is  usually  the  case, 
or  finally  only  one  table.  Under  the  latter  circumstances  it  may  be  either 
the  outer  or  the  inner  table.  Fracture  of  the  "vitreous"  (inner)  table 
alone  is  not  so  rare  as  formerly  supposed. 

The  greater  involvement  of  the  inner  table  occurs  in  fissured  as  well  as 
splintered  fractures,  but  in  the  latter  rather  more  frequently  than  in  the 
former.  The  fissures  and  cracks  of  the  internal  table  may  often  be  more 
extensive  and  more  complex  than  those  of  the  external.  Very  often  they 
traverse  the  skull  in  an  oblique  direction,  in  which  case  the  fissures  do 
not  always  correspond  on  both  surfaces. 

In  connection  with  these  cases  may  be  mentioned  those  so-called 
isolated  fractures  of  the  vitreous  or  inner  table.  Either  there  is  only  an 
involvement  of  the  inner  table  so  that  the  outer  table  remains  absolutely 
intact,  or  the  outer  table  is  just  superficially  injured,  appears  slightly 
dented,  or  shows  a  fine,  hair-like  fissure.  The  inner  table  is  generally 
splintered  into  many  separate  fragments,  and  depressed  into  the  cavity 
of  the  cranium  in  the  shape  of  a  cone,  only  very  rarely  it  may  be  divided 
by  a  single,  simple  crack. 

Solution  of  continuity  of  the  outer  table  alone  is  described  by  surgeons 
as  occurring  frequently.  The  author  is  in  possession  of  the  skullcap 
of  an  officer  wounded  at  Plewna,  in  which  a  large  portion  of  the  external 
table  had  been  pried  off  by  a  bayonet-thrust.  It  is  a  fact  that  gunshot- 
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wounds  diagnosticated  as  simple  injuries  of  the  external  table  offer  a 
comparatively  favorable  prognosis.  In  the  German  military  hospitals 
during  1870-'71,  of  226  gunshot  injuries  assumed  to  be  of  the  outer  table 
alone,  occurring  both  in  Germans  and  French,  only  23  cases  were  defin- 
itely reported  as  fatal.  The  excellent  results  do  not  prove  by  any  means 
that  the  injury  was  really  limited  to  the  external  table.  In  the  case  of 
the  external  table  alone  being  depressed  there  may  be  very  limited 
denting  in,  perhaps  only  a  few  millimetres  deep.  If  the  depression  has  a 
circumference  greater  than  a  finger-nail,  or  if  it  has  a  circumference 
about  the  size  of  a  mark  piece,  as  in  the  case  in  a  depression  fol- 
lowing a  blow  by  a  hammer,  one  can  be  sure  of  finding  a  fracture  of 
both  tables,  and  as  a  matter  of  fact  the  inner  table  more  extensively 
broken  than  the  outer.  The  assumption  that  projectiles  striking  in  a 
tangential  direction  tear  away  only  the  outer  table  is  rarely  if  at  all 
applicable  to  modern  small  firearms.  When  the  projectile  of  the  latter 
strikes  the  skull  in  the  above-mentioned  direction,  it  seldom  produces 
simple  contusions,  but  much  oftener  fracture  of  the  inner  table  or  of 
both  tables.  The  lateral  action  of  these  projectiles  is  considerable,  and 
involves  the  whole  thickness  of  the  skull  in  all  cases  in  which  there  is 
actual  tearing  away  of  bone-substance.  Where  the  diploe  exist  in  more 
massive  layers,  as  in  the  mastoid  process,  the  external  angular  process  of 
the  frontal  bone,  and  possibly  also  the  external  occipital  protuberance, 
of  which  23  cases  bear  evidence,  reported  by  v.  Beck  in  the  war  of 
1870-'71,  the  rule  does  not  hold  good. 

The  Mechanical  Processes  Involved  in  Fracture  of  the  Skull. — Two  things 
determine  the  elasticity  and  rigidity  of  the  skull:  the  character  of  the 
material  (the  bony  tissues  entering  into  its  construction)  and  its  shape. 
The  elasticity  of  the  bony  tissues  is  that  quality  by  virtue  of  which  these 
tissues  resume  their  original  form  when  distorted  by  stress  and  strain. 
This  quality  has  been  carefully  determined  by  Rauber,  as  well  as  the 
rigidity  of  the  bony  tissues.  Considering  in  the  usual  way  as  the  modulus 
of  elasticity  the  weight  which  would  elongate  a  body  of  a  transverse 
section  equal  to  a  given  unit  to  double,  or  compress  it  to  half  of  its  own 
length  within  the  limits  of  its  elasticity,  then  the  modulus  of  rigidity  is 
the  force  which  would  break  a  body  of  a  transverse  section  equal  to  a 
given  unit — that  is,  either  tear  it  apart  by  traction  or  crack  it  by  pressure. 
Bone,  like  ivory,  is  very  elastic,  and  has  a  modulus  of  elasticity  of  1800 
to  2000  compared  to  that  of  bronze  or  brass,  which  is  6900  or  6400.  The 
tensile  strength  of  bone  is  less  than  its  resistance  to  pressure  in  about 
the  ratio  of  9  to  12. 

The  determination  of  the  elasticity  of  the  skull  as  a  whole,  a  spherical 
body  constructed  of  elastic  material,  is  still  more  important.  One  can 
convince  one's  self  of  this  elastic  quality  by  allowing  a  skull  to  fall  on 
an  inelastic  floor;  it  does  not  remain  at  rest,  but  makes  several  bounds 
like  a  ball  or  ivory  sphere:  an  inelastic  body  would  remain  motionless 
after  being  thrown. 

The  distortion  produced  by  violence  caused  by  a  broad  smooth  surface 
is  not  limited  to  a  circumscribed  portion,  but  produces  a  change  in  form 
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•of  the  entire  skull.  If  in  falling  the  summit  of  the  skull  strikes,  or  the 
same  is  struck  by  a  blow  from  a  broad  surface,  the  vertical  diameter  is 
shortened,  while  at  the  same  time  the  occipitofrontal  and  biparietal 
diameters  are  increased.  The  particles  of  the  skull  in  the  direction  of 
the  increased  diameters  are  drawn  apart,  and  those  in  the  diminished 
diameters  are  pressed  together  until  at  last  the  skull  breaks  or,  more 
properly  speaking,  bursts. 

As  the  skull  is  elastic,  the  lines  of  fracture  must  gape  when  the  skull 
is  burst  or  fractured,  but  as  soon  as  the  violence  ceases  to  act  they  return 
to  their  original  position  and  become  closed.  This  explains  how  orbital 
fat  is  caught  in  fissures  of  the  orbital  roof,  also  dura  mater;  even  the 
basilar  artery  may  be  included  in  clefts  of  bone,  and  especially  hairs, 
which  may  be  so  tightly  fastened  as  to  persist  in  the  dried  skull.  Neu- 
dorfer  found  in  the  skull  of  a  wounded  hussar,  beneath  a  fissure  as  fine 
as  a  hair,  a  piece  of  felt  hat  that  had  been  caught  in  the  skull.  An 
important  point  in  regard  to  the  opening  and  shutting  of  fractured  and 
depressed  fragments  of  skull  is  the  fact  that  even  large  pieces  of  projectiles 
may  penetrate  without  the  aperture  through  which  they  entered  the  skull 
being  visible.  The  author  is  in  possession  of  a  very  instructive  specimen 
of  this  kind.  The  external  surface  of  the  skull  shows  a  moderate  gouging 
out  of  the  external  table,  but  not  the  slightest  opening  is  visible  even  when 
the  macerated  skull  is  held  up  to  the  light,  and  the  site  of  injury  illu- 
minated, and  yet  it  was  penetrated  by  a  fragment  of  a  bullet  almost  half 
the  size  of  a  Snider  projectile,  for  the  latter  was  embedded  in  the  medulla 
of  the  hemisphere. 

V.  Wahl,  considering  the  elasticity  of  the  skull,  has  divided  all  frac- 
tures of  the  skull  into  two  fundamental  forms:  bending  and  bursting 
fractures.  Under  these  and  their  combinations  with  each  other  all  frac- 
tures of  the  vault  and  base  may  be  classed,  even  such  different  varieties 
as  fissure,  comminuted  and  perforating  fractures.  The  mechanism  of 
bending  fractures  is  more  clearly  carried  out  in  those  fractures  produced 
by  injuries  with  objects  and  instruments  of  relatively  small  surface,  while 
that  of  bursting  fractures  in  those  produced  by  violence  caused  by 
extensive  surfaces. 

Since  v.  Brims'  experiments  it  is  known  that  whenever  the  skull  is 
compressed  in  any  given  diameter  there  is  a  shortening  in  the  direction 
of  pressure,  while  the  diameters  of  the  circles  perpendicular  to  this  line 
of  compression  are  increased.  The  form  of  the  skull  is  changed  in  these 
directions  by  every  violence  whether  acting  on  a  limited  and  circum- 
scribed area  or  more  extensively.  Analyzing  the  first  case,  and  assuming 
that  a  bolt  of  from  2  cm.  to  4  cm.  in  diameter  falls  and  delivers  a  blow 
on  the  skull:  immediately  two  forces  are  at  work — first  the  entire  form 
of  the  skull  is  changed,  and  then  the  particular  locality  in  a  special  man- 
ner. According  to  the  extent  of  the  surface  possessed  by  the  striking 
body,  an  area  of  skull  is  flattened,  then  depressed  and  bent  in.  If  the 
action  be  momentary,  as  in  the  case  of  a  blow,  and  its  force  exhausted 
by  the  elasticity  of  the  depressed  portion  of  skull  before  its  limit  of 
elasticity  has  been  reached,  it  rebounds  to  its  former  position  and  no 
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permanent  change  in  form  results.  The  bending  in,  however,  results  in 
fracture  when  the  molecules  of  the  skull  have  reached  a  degree  of  sepa- 
ration in  which  the  force  of  cohesion  no  longer  suffices.  This  takes  place 
first  in  the  inner  table,  the  fracture  of  which  alone  has  always  attracted 
the  attention  of  surgeons.  Originally  the  great  brittleness  of  the  inner 
table  (called  on  this  account  the  vitreous  table)  was  made  answerable 
for  these  fractures.  Teevan  first  explained  it  correctly  as  being  due  to 
the  small  tensile  strength  of  the  bone-tissues  as  compared  with  the  resist- 
ance to  pressure.  The  usual  direction  of  the  inflicting  violence  from 
without  inward  explains  why  the  internal  table  alone  is  broken,  or  why 
in  combination  with  the  external  table  it  sustains  more  extensive  fracture. 
As  mentioned  above,  the  circumscribed  solution  of  continuity  of  a  limited 
and  small  area  of  the  skull  is  the  result  of  a  bending  in  of  the  skull  beyond 
the  limits  of  its  elasticity,  and  must  therefore  always  begin  in  the  inner 
table. 

In  attempting  to  break  a  stick  by  bending,  it  always  begins  to  break 
on  the  convex,  stretched  side,  and  not  on  the  concave,  compressed  side ; 
for  the  resistance  offered  by  the  molecules  against  being  torn  apart  is  less 
than  that  offered  against  compression,  as  Rauber  has  demonstrated.  In 
breaking  a  stick  by  bending  over  a  knee  the  fracture  never  begins  at  the 
point  which  is  held  in  contact  with  the  knee,  but  always  at  a  point 
directly  opposite.  In  the  accompanying  illustration  (Fig.  13),  taken  from 

FIG.  13. 

aO  b 


Teevan,  let  A  B  represent  the  arch  of  the  skull,  and  O  the  point  of  impulse 
of  a  nearly  spent  ball.  By  the  impact  of  the  same  the  neighboring  portion 
of  the  skull  becomes  flattened  out,  making  A*  B' .  Take  two  parallel  lines, 
a  c  and  b  d,  placed  vertically  on  either  side  of  the  point  of  impact.  When 
the  flattening  A'  B'  takes  place,  the  parallel  lines  a  c  and  b  d  will  diverge, 
the  points  a  and  b  will  approach  each  other,  and  the  points  c  and  d  will 
be  at  a  greater  distance  from  each  other.  From  this  it  follows  that  in 
the  presence  of  such  flattening  of  the  arch  of  the  skull  the  external  table 
is  pressed  together  and  the  internal  table  is  stretched.  Precisely  as  in 
the  case  of  the  bent  stick  the  fracture  commences  at  the  side  of  extension. 
If  the  acting  force  be  exhausted  at  this  moment  by  the  power  of  resistance 
on  the  part  of  the  cranial  bones,  the  solution  of  continuity  may  be  limited 
to  the  inner  table,  and  the  only  remaining  trace  of  the  above-described 
flattening  will  be  the  isolated  fracture  of  the  vitreous  table.  If  the  usual 
direction  of  bullets  striking  and  penetrating  the  skull  were  in  an  opposite 
direction,  so  that  the  inner  table  would  be  the  one  to  receive  the  impact, 
the  outer  table  would  be  the  one  more  seriously  affected,  for  the  reason 
explained  above.  Teevan  attempted  to  prove  this  by  blows  delivered 
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with  dull  instruments,  against  the  concave  surface  of  the  skull,  and 
besides  the  results  obtained  in  his  experiments  was  able  to  prove  the 
correctness  of  his  theory  by  a  specimen  in  Guy's  Hospital  Museum. 
This  specimen  was  the  skull  of  a  suicide  who  had  shot  himself  in  the 
right  temporal  region.  The  bullet  had  traversed  the  entire  brain,  reach- 
ing the  inner  surface  of  the  frontal  bone  at  a  point  obliquely  opposite  on 
the  left  side,  where  a  discoloration  by  the  lead  showed  that  it  had  struck. 
The  inner  table  was  uninjured,  but  the  outer  table  showed  a  decided 
cleft.  A  second  specimen  equally  instructive  was  given  to  the  author 
by  Thiersch.  The  shot  of  the  suicide  had  been  directed  into  the  mouth, 
penetrated  the  hard  palate  and  body  of  the  sphenoid  bone,  and  the  ball 
travelled  to  the  inner  surface  of  the  posterior  portion  of  the  left  parietal 
bone,  where  it  lacerated  the  dura  and  remained  embedded.  The  inner 
table  is  entirely  uninjured,  but  the  outer  table  is  fissured.  A  haematoma 
had  formed  over  the  fissures  beneath  the  pericranium.  It  is  clear  that 
such  results  contradict  any  assumption  that  the  inner  table  is  more  brittle 
than  the  outer  one,  but  is  satisfactorily  explained  by  the  fact  that  in  the 
process  of  bending  in  solution  of  continuity  takes  place  first  at  the  point 
of  tension. 

The  funnel-shaped  depressions,  of  which  there  is  an  illustration  in 
Figs.  11  and  12,  taken  from  a  comminuted  fracture,  are  the  result  of  an 
injury  by  an  object  with  a  small  surface.  Only  the  centre  of  the  fragment 
receives  the  force  of  the  impact,  and  becomes  flattened.  The  pressure 
is  continued  beyond  the  region  receiving  the  blow.  If  the  force  of 
impact  against  the  centre  of  the  fragment  does  not  cease,  so  that  the 
fragment  is  pressed  inward,  the  elasticity  of  the  surrounding  structure 
may  produce  a  contraction  of  the  base  of  the  inverted  hollow  cone  and 
prevent  its  springing  to  its  former  position.  However,  in  such  cases,  as 
experience  teaches,  the  elasticity  of  the  bony  skull  is  always  (with  an 
exception  soon  to  be  mentioned)  carried  beyond  its  limit  and  the  portion 
pressed  inward  is  broken  to  pieces.  For  this  reason  indentations  of  the 
skull  are  always  combined  with  fractures  and  fissures.  The  walls  of  the 
skull  are  less  elastic  and  less  ductile  than  the  skull  of  a  hollow  metal 
sphere,  which  may  be  deeply  dented  without  necessarily  producing  frac- 
tures. At  the  site  of  a  dent  in  the  skull  there  are  always  found  splits 
and  fissures,  and  in  the  majority  of  cases  comminution  and  splintering. 
Where  a  blow  is  delivered  against  the  skull,  the  flattened  or  dented  por- 
tion either  rebounds  at  once  to  its  normal  shape  or  immediately  sustains 
fracture.  The  exception  referred  to  above  occurs  in  the  skull  of  the 
foetus  and  in  that  of  young  children.  V.  Hoffmann  decided  in  a  case 
in  which  there  was  a  deep,  spoon-shaped  depression  in  the  skull  of  a 
newborn  child  that  the  child  had  been  in  all  probability  murdered  by  its 
mother.  He  demonstrated  that  not  only  the  long-continued  pressure  of 
the  sacral  promontory,  acting  on  the  head  of  the  child,  wedged  in  the 
brim  of  the  pelvis  could  produce  such  a  smooth,  seamless  depression, 
but  also  that  forcible  pressure  with  the  finger  against  the  parietal 
bone  of  the  newborn  child  could  produce  the  same  result  and  bring 
about  a  spoon-shaped  depression  without  fissure. 
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The  process  just  described  of  stretching  and  bending  in  of  the  cranial 
arch  at  the  point  of  impact,  and  the  resulting  elastic  extension  of  the  part 
surrounding  the  indented  cone,  explain  the  formation  of  fissures  in  the 
neighborhood  of  the  depressed  or  non-depressed  comminuted  fracture, 
and  around  the  majority  of  perforated  fractures.  Imagine  a  spheroid  of 
the  skull  to  have  two  poles,  according  to  v.  Wahls'  description,  one  pole 
corresponding  to  the  point  of  impact,  the  other  diametrically  opposite. 
The  meridians  or  horizontal  circles  extend  through  the  poles,  while  the 
equatorial  or  vertical  circles  are  circumscribed  about  the  poles.  Through 
the  flattening  of  the  skull  the  latter  are  stretched.  If  this  stretching 
occurs  only  throughout  a  limited  area  and  rapidly  exceeds  the  limits  of 
elasticity,  the  bone  within  the  circle  surrounding  the  pole  of  impact  is 
broken  from  without  inward,  so  that  the  depressed  portion  is  surrounded 
by  a  fissure,  as  in  Fig.  11.  Such  a  fracture  is  called  an  "indented,  punc- 
tured, or  bending  fracture."  These  circular  fissures  surrounding  the  point 
of  impact  are  also  characteristic  of  perforated  fractures,  as  in  Fig.  42, 
illustrating  a  penetrating  gunshot-wound  of  the  skull.  In  the  latter  it  is 
usual  to  find  several  concentric  fissures  surrounding  the  site  of  perforation. 

Every  violence  acting  on  the  skull  that  is  sufficiently  great  to  make  it 
weak,  no  matter  how  limited  its  surface  of  contact,  does  not  merely  change 
its  shape  at  the  site  of  impact  and  immediate  surroundings,  but  also 
causes  momentarily  a  change  in  form  of  the  entire  skull  within  the  limits 
of  its  elasticity  if  it  remained  intact,  and  beyond  this  point  if  it  breaks. 
A  like  act  of  violence  diminishes  the  diameter  between  the  two  poles  and 
lengthens  the  meridional  circles  passing  through  the  poles.  Such  a  blow 
does  not  merely  stretch  the  equatorial  circles  circumscribed  about  the 
point  of  impact,  but  also  the  meridional  circles  passing  through  the  point 
of  impact  by  the  shortening  of  the  skull  as  a  whole.  The  meridional 
circles  are  forcibly  stretched  from  within  outward,  separated  from  one 
another,  torn  apart,  and  burst  asunder.  Fractures  in  the  direction  of 
these  circles  are  called  bursting  fractures. 

The  "bending  fractures"  are  the  result  of  violence  immediately  at  the 
site  of  impact.  Bursting  fractures  are  the  result  of  change  in  form  of  the 
entire  skull.  The  smaller  the  surface  of  the  inflicting  instrument,  and  at 
the  same  time  the  area  of  contact  on  the  skull,  the  more  probable  is  a 
bending  fracture.  The  greater  the  extent  of  surface  of  the  inflicting 
object,  the  more  probable  is  a  bursting  fracture.  By  the  combination 
of  bending  and  bursting  fractures  those  lines  of  fracture  are  explained 
that  surround  extensive  comminuted  fractures  and  radiate  from  the  same 
in  all  directions  or  in  only  one.  V.  Bruns  writes:  "If  the  skull  were 
equally  thick  and  elastic  in  all  parts,  and  were  its  form  that  of  a  true 
sphere,  the  lines  of  fracture  could  be  calculated  mathematically."  The 
paths  of  these  lines  would  then  be  entirely  dependent  on  the  size  of  the 
body  inflicting  the  violence  and  its  direction.  But  the  skull  does  not 
present  the  shape  of  a  regular  ovoid,  nor  does  it  offer  the  uniform  resist- 
ance of  a  homogeneous  body.  The  base  is  not  only  more  flat  than  convex, 
but  at  the  temporal  and  frontal  portions  is  also  sharply  bent  in  at  an 
angle.  The  irregularities,  fossae,  and  foramina,  the  large  cavities  and 
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small  fissures,  forbid  the  idea  of  considering  uniform  resistance  possible. 
In  addition  there  are  thin,  translucent  fossre,  without  diploe,  and  firmer 
edges,  buttresses,  and  supports.  The  base  therefore  offers  proportionally 
less  resistance  than  does  the  vault.  That  is  the  reason  why  bursting  frac- 
tures have  their  points  of  origin  in  the  base,  and  are  prolonged  from  there 
forward,  laterally,  or  posteriorly,  according  to  the  meridional  circle  affected. 
The  occurrence  of  bursting  fractures,  and  their  combination  with  bend- 
ing fractures,  are  best  studied  at  the  base.  The  greatest  degree  of  tension 
sustained  by  the  flattened  meridian  circles  is  at  their  mid-point,  where 
they  cross  the  equator  of  the  sphere.  At  this  place  bursting  ought  to 


FIG.  14. 


FIG.  15. 


Bursting1  fracture. 


Fracture  of  base  from  a  fall  down  stairs;  death 
in  two  hours  from  lesion  of  the  cerebellum. 


begin  in  each  case;  as,  however,  the  base  of  the  skull  possesses  less  rigidity 
than  its  convexity,  the  bursting  almost  always  takes  place  in  the  basal 
portion  of  the  meridian.  Whether  the  point  of  origin  is  placed  in  the 
middle,  anteriorly,  posteriorly,  or  laterally  depends  largely  on  the  course 
of  the  flattened  meridian  through  the  base,  and  the  relative  thickness  of 
the  portions  it  traverses.  Compression  from  side  to  side  produces  the 
greatest  degree  of  deformity,  causing  the  skull  to  burst  and  bringing 
about  the  results  best  calculated  for  study.  This  may  be  demonstrated 
by  an  experiment:  when  the  skull  is  suspended  freely,  it  is  not  broken 
by  blows  with  a  hammer  directed  against  its  sides,  but  when  the  skull 
rests  on  a  firm  support  the  same  degree  of  violence  produces  solution  of 
continuity.  A  fracture  of  the  base,  produced  by  pressure  on  both  sides 
of  the  skull,  connects  the  two  poles  of  impact  by  a  line  running  through 
the  base — that  is,  in  the  line  of  a  meridian  intersecting  the  axis  of  press- 
ure. The  above  result  has  been  demonstrated  not  only  in  the  given 
experiments,  but  also  by  observations  in  life,  where  the  points  of  impact 
were  carefully  noted  and  the  results  corroborated  by  autopsy.  The  above 
fracture  is  shown  in  Fig.  14.  It  is  taken  from  a  specimen  in  the  author's 
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collection,  and  belonged  to  an  individual  who  was  run  over.  Lateral 
pressure  is  found  to  occur  in  practice  most  frequently  in  those  cases  in 
which  a  wagon- wheel  passes  over  the  side  of  the  skull  lying  on  the  ground, 
or  a  large  piece  of  wood  strikes  the  temple  of  a  person  lying  asleep  on 
a  bench  or  bed.  Those  are  the  cases  in  which  symmetrical  transverse 
fractures  of  the  middle  fossa  of  the  skull  are  produced,  typical  bursting 
fractures  often  combined  with  bending  fractures  on  that  side  of  the  skull 
receiving  the  impact. 

In  general  two  lines  may  be  distinguished  in  these  transverse  fractures. 
One  runs  parallel  with  the  longitudinal  axis  of  the  petrous  portion  of  the 


FIG.  16. 


FIG.  17. 


Fracture  of  right  parietal  and  diastasis  of  coronal  and  lambdoidal  suture. 

temporal  bone,  the  other  runs  farther  forward  in  the  greater  wing  of  the 
sphenoid.  If  the  line  passes  through  the  jugular  process  (apparently  the 
favorite  route)  it  remains  pretty  well  within  the  pars  tympanica  in  about 
the  direction  of  the  anterior  inferior  border  of  the  petrous  portion,  the 
bone  being  very  thin  in  the  situation,  or  it  passes  a  little  higher,  opening 
into  the  middle  ear  and  labyrinth.  In  a  few  cases  the  line  of  fracture 
passes  still  nearer  the  superior  border,  and  such  are  the  cases  in  which 
the  line  traverses  the  porus  acusticus  externus.  The  second  line  of  frac- 
ture in  the  middle  fossa,  which  passes  through  the  wings  of  the  sphenoid, 
is  as  a  rule  combined  with  fracture  of  the  zygomatic  process  or  separation 
of  its  suture.  At  times  the  direction  of  the  force  exerted  and  the  position 
of  the  skull  that  is  struck  determine  the  course  of  the  fracture  of  the  base. 
In  a  certain  sense  compression  of  both  sides  of  the  skull  takes  place 
in  falls  in  which  the  head -is  struck.  In  this  case  not  only  does  the  skull 
strike  the  ground,  but  the  spinal  column  following  after  also  presses  on 
the  coridyloid  processes  of  the  occipital  bone  with  the  weight  of  the  entire 
body  and  the  velocity  attained  in  rapid  descent.  The  atlas  striking  vio- 
lently against  a  circumscribed  area  of  the  skull  (the  condyloid  processes) 
brings  about  the  lateral  circles  of  a  bent-in  fracture.  The  fractures  at  the 
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base  brought  about  by  impact  of  the  spinal  column  are  called  ring  frac- 
tures, for  frequently  the  entire  periphery  of  the  foramen,  against  whose 
side  force  is  exerted,  is  surrounded  by  a  circular  line  of  fracture  in  such 
a  manner  that  the  whole  of  the  outlined  bone-fragment  is  broken  loose 
and  displaced  into  the  cranial  cavity.  The  fracture  begins  symmetrically 
on  the  right  and  left  sides,  behind  the  condyloid  process  of  the  occipital 
bone,  surrounds  these,  and  proceeds  on  each  side  toward  the  jugular 
foramen,  forming  an  arc  whose  concavity  is  directed  toward  the  median 
line.  From  the  jugular  foramen  the  fissure  proceeds  to  the  carotid  fora- 
men, stopping  before  it  reaches  the  sella  turcica,  and,  turning  transversely, 
joins  the  fissure  of  the  opposite  side,  that  has  followed  a  similar  course. 
Fig.  18  shows  a  specimen  taken  from  the  cadaver  of  an  individual  who 
died  recently  in  the  author's  clinic.  The  man  had  fallen  from  a  consid- 


FIG.  18. 


FIG.  19. 


Circular  fracture. 


Longitudinal  fracture  of  the  base. 


erable  height,  striking  on  the  left  side  in  the  anterior  portion  of  the 
temple,  as  was  shown  by  a  wound  of  the  soft  parts  at  this  site.  The 
circular  fracture  began  on  both  sides,  in  the  posterior  portion  of  the 
foramen  magnum,  proceeded  forward  and  outward,  around  the  condy- 
loid process,  broke  off  the  extreme  tip  of  the  petrous  portion  of  the  tem- 
poral bone,  and  broke  the  attachment  of  the  latter  to  the  basilar  process 
of  the  occipital  as  far  as  the  anterior  lacerated  foramen ;  from  this  point 
it  is  united  with  the  fracture  of  the  opposite  side,  that  has  followed  a 
similar  course.  With  the  left  side  of  this  circular  fracture  is  combined 
a  fissure  extending  to  the  frontal  bone,  a  bursting  fracture  which  joins 
the  bending  fracture  at  a.  By  falling  and  striking  the  occiput  the  longi- 
tudinal fracture  of  the  base  illustrated  in  Fig.  19  was  produced.  Com- 
binations of  bursting  and  bending  fractures  of  the  base,  as  well  as  the 
vault,  are  shown  in  numerous  illustrations;  also  one  of  the  author,  illus- 
trated in  Fig.  20. 
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Certain  differences  exist  between  fractures  caused  by  pressure  on  two 
points  more  or  less  opposite  to  each  other  and  those  caused  by  pressure 
on  only  one  side.  These  differences  are  probably  due  to  certain  slipping 
aside  and  yielding  of  the  skull  when  it  is  not  firmly  held.  While  in 
bilateral  compression  the  bursting  begins  at  the  mid-point  of  the  meridian 
intersecting  the  poles  of  impact — that  is,  at  some  distance  from  the 
point  of  impact — in  unilateral  compression  the  bursting  fractures  begin 
» 

FIG.  20. 


Bending  and  bursting  fracture.  Bending  fracture  outlined  by  dotted  line ;  bursting  fracture  by 
continuous  line.  Fracture  caused  by  bilateral  compression  ;  point  of  impact  the  occipital  region. 
Poles  connected  by  bursting  fracture  (4),  which  begins  on  the  vault  at  the  bending  fracture  and 
passes  through  the  posterior  fossa,  then  through  the  clivus,  sella  turcica,  and  roof  of  the  orbit. 
The  bursting  fracture  (2)  passes  over  the  left  parietal  to  the  external  angular  process  of  frontal ; 
the  fissure  (3)  has  a  short  course,  while  (5)  passes  over  the  right  parietal  to  the  great  ring  of 
the  sphenoid  and  ends  in  the  sphenotemporal  suture. 

at  the  pole  of  impact.  The  fissures  are  widest  at  this  point,  becoming 
narrower  toward  the  base  and  terminating  in  fine,  often  microscopical 
branches.  While  fissures  of  the  base  that  are  the  result  of  bilateral 
compression  extend  through  more  than  one  fossa,  when  in  a  longitudinal 
direction  generally  through  all  three,  those  resulting  from  unilateral 
compression  usually  reach  only  as  far  as  the  middle  of  the  base. 

Knowing  the  direction  of  the  acting  force  and  the  point  of  impact,  the 
latter  being  usually  indicated  by  the  wounds  and  contusions  of  the  soft 
parts,  the  surgeon  is  enabled  to  determine  the  course  of  a  fissure  through 
the  base.  Conversely  the  surgeon,  judging  from  the  course  of  the  fissure 
found  at  autopsy,  can  determine  the  probable  direction  of  violence  and 
the  site  of  impact,  whether  it  was  on  the  parietal,  temporal,  frontal,  or 
occipital  regions.  If  a  fissure  extends  through  all  three  rossee  of  the  skull 
or  extends  symmetrically  right  and  left  through  both  middle  ones,  the 
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head  of  the  deceased  must  have  been  resting  on  the  ground  or  other  hard 
surface  when  the  compression  was  exerted.  Ring  fractures  of  the  base 
indicate  falling  from  a  height. 

Isolated  short  fractures  of  the  base  are  incomplete  bursting  fractures. 
These  are  most  frequently  seen  in  the  orbital  plates,  and  usually  on  both 
sides  at  the  same  time,  as  was  shown  in  the  autopsy  of  President  Lincoln. 
The  author  has  several  specimens  taken  from  cases  of  gunshot  fractures 
of  the  parietal  and  occipital  regions,  and  considers  them  incomplete 
bursting  fractures  beginning  at  the  weakest  point  of  the  base,  especially 
when,  as  in  his  cases,  the  force  of  impact  was  directed  against  the  occiput. 
Transverse  fracture  of  the  sella  turcica  may  be  conceived  of  as  an  incom- 
plete ring  fracture  caused  by  the  impulse  of  the  after-coming  spinal 
column. 


FIG.  21. 


FIG.  22 


Fracture  of  occipital  bone  with  small  fracture 
of  right  orbital  process  of  frontal  bone  from 
kick  of  horse. 


Fracture  of  base,  from  fall  from  scaffolding. 
Hemorrhage  from  right  ear  and  nose.  Death 
from  meningitis. 


Bending  fractures  about  a  gunshot  fracture  are  important  factors  in 
determining  the  direction  of  the  projectile.  This  will  be  discussed  fully 
when  considering  gunshot-wounds  of  the  skull.  The  outline  of  the 
depression,  the  splitting  of  the  cranial  vault,  the  greater  or  less  splintering 
of  the  inner  table  or  outer  table,  all  enable  one  to  determine  the  character 
of  the  inflicting  object  with  quite  a  degree  of  certainty.  With  this  object 
in  view,  Paltauf  made  experiments  on  the  cadaver.  When  caused  by 
blows  with  a  rounded  hammer,  the  concentric  circles  about  the  site  of 
impact  were  numerous  and  distinctly  marked,  while  in  those  caused  by 
an  angular  one  the  fissures  extended  radially  at  angles  to  one  another. 
As  a  result  of  blows  from  a  hammer  there  were  extensive  splitting,  loos- 
ening, and  breaking  off  of  the  inner  table  without  any  impression  having 
been  made  on  the  surface.  Perforated  fractures  that  give  the  outline  of 
the  inflicting  object  may  be  called,  according  to  Puppe,  moulded  frac- 
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lures.    In  determining  the  character  of  the  inflicting  instrument  it  is  also 
necessary  to  examine  critically  the  lesion  of  the  skin,  and  even  to  observe 


FIG   23. 


FIG.  24. 


Fracture  of  base  from  blow  with  a  boot. 
Death  from  meningitis. 


Fracture  of  base  from  fall  from  train. 
Death  from  meningitis. 


the  hair.    The  course  of  the  fissure  at  the  base  not  only  indicates  the  site 
of  injury,  but  also  the  degree  of  violence.     By  taking  into  account  the 

above  relations,  one  can  differentiate 

I  IG.  25.  between  a  fall  and  a  blow  as  the  cause 

of  death.    This  is  often  of  great  medi- 
colegal  importance. 

Besides  bending  and  bursting,  ex- 
pansion must  be  mentioned  as  a 
factor  in  the  production  of  fracture 
of  the  skull,  which  will  be  discussed 
more  fully  in  connection  with  gunshot- 
fractures,  also  the  action  of  wedges. 
Bohl  found  on  driving  a  chisel  into  a 
bone  that  the  bone  was  split,  a  fissure 
beginning  at  the  apex  of  the  chisel 
and  following  the  direction  of  its  edge. 
As  the  chisel  was  driven  in  further 
the  fissure  was  opened  wider,  and  on 
the  chisel  being  withdrawn  the  fissure 
snapped  together  again,  the  action 

Bursting  fracture.     Patient  slipped,  strik-     beinpr    exactly   the    Same    aS  when     the 
ing   head   on   a  stone.      Direction   of  force       ,      ,,    .  i«.    i_       -i        i  i  j» 

i..<ii<,tted  by  arrow.  skull  is  split  by  the  blows  of  an  axe. 

This  true  wedge  action  is  carried  out 

when   a  bolt  or  projectile  with   conical   head   penetrates  the  skull  or 
whether  a  blow  is  struck  by  an  instrument  intended  for  such  purposes. 
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The  short,  radial  fissures  present  in  perforated  fractures  may  be  referred 
to  this  wedge  action.  As  at  the  same  time  that  these  radial  fissures  are 
produced  concentric  bending  fractures  are  caused  surrounding  the  de- 
fect, the  two  intersect  each  other.  The  portion  of  the  skull  immediately 
struck  by  the  entering  wedge  is  finely  splintered,  while  the  surrounding 
portion,  by  the  intersection  of  the  radial  and  concentric  lines  of  fracture, 
is  broken  or  splits  into  fragments. 

Diagnosis. — The  diagnosis  of  fractures  of  the  skull  requires  evidence  of 
solution  of  continuity,  which  may  be  obtained  directly  in  fracture  of  the 
vault  and  indirectly  in  fracture  of  the  base. 

Though  important  as  regards  prognosis,  cerebral  manifestations 
usually  accompanying  fractures  are  of  little  assistance  in  making  a  diag- 
nosis. They  are  merely  the  results  of  brain  lesions,  and  have  no  con- 
nection whatever  with  fractures  themselves.  It  is  easy  to  understand 
that  knowledge  regarding  a  fracture  can  be  more  easily  obtained  if  it  be 
easy  of  access;  consequently  the  diagnosis  is  less  difficult  in  compound 
than  in  simple  fractures. 


FIG.  26. 


FIG.  27. 


Fracture  of  vault  and  base,  due  to  fall  from  window. 

In  simple  fractures  only  palpation  of  the  surface  of  the  skull  is  of  aid 
in  discovering  a  fissure,  the  edge  of  a  fracture,  or  an  area  of  depression. 
By  the  sense  of  touch  deformity  can  be  appreciated  only  when  the  latter 
is  of  considerable  depth  and  breadth ;  if  of  mild  degree,  it  may  be  masked 
by  the  thickness  and  density  of  the  soft  parts.  Detached  and  freely 
movable  fragments  can  generally  be  detected  on  careful  palpation.  The 
more  extensive  the  comminution  of  bone,  the  easier  it  can  be  determined. 

When  a  depression  is  felt  under  the  examining  finger,  it  cannot  be 

referred  to  recent  violence  unless  one  is  satisfied  that  it  did  not  exist 

before  the  injury.    In  this  connection  must  be  excluded :   1 .  Depressions 

produced  in  the  course  of  parturition  and  by  previous  injuries.    2.  Senile 
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atrophy  of  the  skull,  which  progresses  from  without  inward,  producing 
usually  only  shallow  depressions,  but  which  may  occasionally  bring  about 
deep,  sharply  defined  grooves  easily  felt  on  external  manipulation. 
3.  The  hollows  found  in  the  skull  of  syphilitic  patients,  which  often 
present  depressions  beneath  the  scalp,  due  to  the  breaking  down  of 
gummatous  ostitis.  The  burrowed-out  hollow  may  appear  even  deeper 
than  usual  in  these  cases,  as  the  central  necrosis  is  surrounded  by  a  reac- 
tionary hypertrophy  of  bone.  4.  The  natural  prominences  and  irregu- 
larities that  are  the  result  of  peculiar  cranial  development,  such  as  an 
occasional  higher  or  lower  position  of  the  apex  of  the  occipital  bone 
opposite  the  adjoining  parietals.  The  history,  the  absence  of  injury  to 
the  soft  parts,  or  the  presence  of  an  old  scar  over  the  supposed  depres- 
sion, and  the  occurrence  of  other  syphilitic  manifestations,  also  the  sym- 
metrical occurrence  of  involution  fossae,  are  all  of  value  in  preventing 
error. 

Difficulty  in  examination  arises  frequently  in  connection  with  con- 
tusions of  the  soft  parts  which  may  lead  to  the  assumption  that  the  bone 
has  been  depressed  where  no  fracture  exists.  While  it  rarely  happens 
that  any  of  the  above  forms  of  depression  cause  the  surgeon  to  have  any 
doubts,  a  flat  hsematoma  with  a  hard,  firm  base  has  often  led  to  error. 
The  method  of  palpation  was  mentioned  in  the  description  of  subcuta- 
neous hemorrhages  of  the  scalp,  by  which  may  be  ascertained  whether 
that  portion  of  the  skull  in  the  centre  of  the  hrematoma  is  really  deeper 
than  the  rest  of  the  bony  surface  in  case  a  depression  is  suspected. 

Phlegmonous  swelling,  like  extravasations,  may  simulate  depressions. 
The  tumor,  which  at  first  is  uniform  in  consistence,  softens  when  sup- 
puration takes  place,  presenting  a  deep  centre  surrounded  by  a  harder 
peripheral  portion. 

The  subjective  symptoms  are  not  of  much  help  in  making  the 
diagnosis.  The  patient  who  has  been  struck  on  the  head  and  lost 
consciousness,  or,  at  any  rate,  sight  and  hearing,  is  in  no  condition 
to  answer  questions.  The  half-conscious  patient,  by  stretching  his 
hand  toward  the  painful  spot  on  the  skull,  has  little  intention  of  hint- 
ing to  the  physician  that  this  is  the  site  of  injury.  The  pain  at  the  site 
of  fracture  is  not  more  fixed  than  that  of  common  bruises  or  wounds  of 
the  skin.  It  is  true  that  in  fracture  of  the  skull  the  signs  of  concussion 
of  the  brain  are  rarely  absent;  but  it  is  equally  true  that  concussion  of 
the  brain  is  just  as  frequently,  if  not  more  frequently,  present  without 
fracture  of  the  skull. 

The  diagnosis  of  subcutaneous  fractures  can  be  made  with  certainty 
only  in  those  cases  in  which  there  is  displacement  toward  the  cranial 
cavity  or  in  which  fragments  have  been  broken  loose.  It  may  happen 
that  depressed  pieces  of  bone  are  hidden  beneath  the  temporal  muscle 
or  beneath  even  moderate  extravasations  of  blood.  Consequently  many 
such  fractures  of  the  cranial  vault,  perhaps  the  majority  of  them,  remain 
undiscovered.  Should  patients  die  as  a  result  of  the  accompanying  in- 
juries of  the  brain  or  of  some  intercurrent  disease,  one  may  be  surprised 
at  discovering  very  extensive  fractures.  This  is  of  such  frequent  occur- 
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rence  that  enumeration  of  cases  can  safely  be  omitted.  The  author  is 
fully  convinced  that  the  apparently  infrequent  occurrence  of  fissures  in 
the  skull  of  children  can  be  explained  only  by  the  mild  degree  of  dis- 
turbance that  they  occasion,  and  by  the  fact  that  they  are  rapidly  followed 
by  complete  recovery. 

Fortunately  the  welfare  of  the  patient  is  seldom  dependent  on  the 
positive  or  accurate  diagnosis  of  subcutaneous  fractures.  The  treatment 
required  is  only  that  of  the  accompanying  contusions.  These  therapeutic 
principles  are  the  natural  outcome  of  the  present  opinion  regarding  the 
relations  of  open  and  subcutaneous  injuries  and  the  former  experience 
regarding  the  different  course  followed  by  simple  and  compound  frac- 
tures. Formerly  when  the  treatment  of  fractures  of  the  skull  was  believed 
to  require  specific  measures,  the  physician  was  obliged  to  do  everything 
toward  arriving  at  a  positive  diagnosis.  For  that  reason  it  was  considered 
imperative  to  make  incisions  into  the  soft  parts  and  expose  the  bone  in 
order  to  be  sure  that  no  fissure  would  remain  undiscovered.  Although 
A.  Cooper  severely  criticised  those  surgeons  who,  for  the  sake  of  diag- 
nosis, were  willing  to  change  a  simple  fracture  into  a  compound,  the  rule 
of  making  an  incision  at  the  site  of  suspected  fracture  remained  in  force 
as  long  as  surgeons  were  convinced  that  subcutaneous  fractures  of  the 
skull  demanded  more  or  other  interference  than  contusions  of  the  soft 
parts.  At  the  present  time  these  ideas  have  been  entirely  dispelled,  and 
one  is  satisfied  to  act  for  the  welfare  of  the  patient,  no  attempts  at  estab- 
lishing the  diagnosis  being  made.  In  the  case  of  subcutaneous  fracture 
of  the  skull,  operative  interference  is  necessary  only  on  account  of  an 
accompanying  lesion  of  the  brain,  and  not  because  of  the  fracture  itself, 
as  will  be  discussed  in  the  succeeding  section. 

A  peculiar  condition  following  subcutaneous  fracture  which  has  been 
observed  only  in  children  is  the  development  of  a  more  or  less  circum- 
scribed swelling  filled  with  fluid  and  situated  beneath  the  scalp.  It  was 
first  observed  and  reported  by  Haward ;  later  it  was  described  as  menin- 
gocele  spuria  (traumatica)  by  Billroth,  and  at  the  present  time  is  called 
cephalohydrocele  traumatica.  It  is  characterized  by  a  slit-like  ovoid  or 
round  defect  of  bone  in  the  skull  of  children.  There  is  at  the  same  time 
a  defect  of  the  dura  beneath  the  bone,  so  that  the  cerebrospinal  fluid  can 
flow  through  a  sinus  in  the  pia  mater  and  extend  beneath  the  scalp.  The 
cleft  in  the  skull  does  not  close;  the  edges  become  sharpened  and  the 
fluctuating  swelling  pulsates  synchronously  with  the  cardiac  beat  and 
the  movements  of  respiration,  as  do  the  rest  of  the  skull  contents.  In 
all  cases  that  have  been  operated  upon  or  dissected  post  mortem  the  cyst 
continued  on  through  the  membranes  of  the  brain,  generally  commu- 
nicating with  one  of  the  lateral  ventricles.  On  account  of  this  relation 
these  tumors  are  very  interesting,  for,  besides  violence  during  or  just 
after  birth,  there  is  a  second  etiological  factor.  It  seems  to  the  author 
that  some  disturbance  in  the  normal  development  of  the  brain  must  be 
responsible  for  their  origin.  In  his  opinion  porocephalon  may  be  dis- 
tinguished as  with  or  without  defect  of  skull ;  among  the  latter  class  must 
be  placed  cases  of  rneningocele  spuria  (traumatica). 
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Should  fracture  of  the  vault  of  the  skull  be  suspected  in  connection  with 
wounds  of  the  soft  parts,  no  special  methods  of  diagnosis  are  required 
in  such  doubtful  cases,  for  they  should  be  treated  as  other  contused 
wounds  of  the  skin  and  aponeurosis  that  are  not  complicated  by  fissure 
of  bone.  The  circumstances  are  different,  however,  when  the  site  of 
fracture  is  exposed.  What  the  finger  feels  may  be  controlled  and 
completed  by  the  sense  of  sight.  It  is  easy  to  determine  the  presence  of 
solution  of  continuity  at  the  surface  of  the  bone,  but  it  is  not  always  easy 
to  appreciate  the  true  nature  of  the  fracture.  Great  difficulty  is  fre- 
quently met  with  in  the  case  of  hair-like  fissures,  as  these  may  be  mis- 
taken for  lines  of  sutures,  a  groove  for  a  bloodvessel  or  an  adherent  hair. 
As  far  as  the  sutures  are  concerned,  the  knowledge  of  their  situation  and 
their  notched  borders  prevent  the  possibility  of  error.  It  must  be  borne 
in  mind,  however,  that  before  the  third  year  the  notches  have  not  devel- 
oped along  the  lines  of  suture,  and  that,  on  account  of  Wormian  bones, 
sutures  may  develop  at  unusual  situations.  Special  diagnostic  manoeu- 
vres formerly  much  practised  are  not  only  unnecessary,  but  absolutely 
wrong.  In  recent  cases  blood  oozes  from  a  fissure,  which  enables  one 
to  recognize  it  as  soon  as  the  blood  has  been  wiped  from  the  surrounding 
surface.  If,  notwithstanding  all  this,  it  should  remain  undiscovered,  it 
is  of  little  importance  either  from  the  point  of  view  of  diagnosis  or  of 
treatment.  Further,  in  making  the  diagnosis,  the  surgeon  must  distin- 
guish between  fractures  of  the  outer  table  alone  and  those  involving  the 
entire  thickness  of  bone.  This  question  may  not  be  definitely  settled  in 
a  given  case;  one  takes  into  consideration  the  depth  of  the  depression 
and  keeps  in  mind  that  as  a  rule  the  inner  table  is  more  extensively 
fractured  than  the  outer  table  in  strictly  localized  fractures.  The  chances 
of  fracture  of  the  outer  table  alone  are  greater  in  the  parts  of  the  skull 
in  which  the  diploe  are  excessively  developed,  as  was  mentioned  in  a 
previous  section. 

It  was  formerly  the  custom  to  determine  the  degree  of  splintering  of 
the  inner  table  by  passing  fine  probes  or  sounds  through  the  fissures  in  the 
outer  table  in  order  to  determine  the  mobility  of  the  layers  they  encoun- 
tered. This  procedure  is  uncertain  and  too  questionable  to  be  imitated. 
The  surgeon  should  bear  in  mind  that  the  diagnosis  on  the  living  person 
is  made  only  for  the  purpose  of  treatment,  and  that  much  probing  is  not 
only  useless,  but  also  may  easily  do  much  harm.  The  more  localized 
the  acting  violence  and  the  more  limited  consequently  the  extent  of  frac- 
ture, the  more  probable — in  fact,  certain — is  it  that  the  internal  table  is 
more  comminuted  and  splintered  than  the  appearance  of  the  surface 
would  indicate.  If  in  addition  there  is  a  rather  deep  peripheral  or  central 
depression  of  comparatively  small  area,  the  internal  table  is  undoubtedly 
considerably  shattered  and  broken  up.  The  important  and  relevant  feat- 
ure of  diagnosis  is  therefore  to  determine  whether  in  a  given  case  there 
is  a  circumscribed  fracture  limited  to  a  small  area  of  the  skull,  or  whether 
there  is  extensive  fragmentation  with  far-reaching  and  branching  fissures. 

The  diagnosis  of  isolated  fractures  of  the  inner  table  is  absolutely 
uncertain.  One  can  only  assume  the  presence  of  detached  fragments  by 
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their  influences,  for  if  they  penetrate  the  central  convolutions  of  the  brain 
there  may  result  nionospasm  and  monoplegia. 

For  therapeutic  reasons  it  is  desirable  to  recognize  displacements, 
depression,  and  mobility  of  fragments.  The  removal  of  sharp-pointed 
splinters  may  be  necessary  if  they  are  directed  against  the  brain.  For 
that  reason  digital  examination  is  indicated.  The  purpose  of  this  is  to 
determine  only  the  gross  relations  at  the  site  of  fracture,  as  these  deter- 
mine the  nature  of  the  therapeutic  intervention.  Sufficient  information 
can  be  obtained  by  passing  the  tip  of  the  finger  gently  over  the  area  of 
fracture.  It  is  not  necessary  to  incur  the  risk  of  forcing  splinters  in  fur- 
ther, or  stripping  the  dura  more  extensively  than  has  taken  place  already 
by  penetrating  to  any  degree  with  the  finger.  The  investigation  in  regard 
to  the  relation  of  fragments  must  never  be  carried  too  far.  It  is  an  error 
when,  for  the  purpose  of  diagnosis,  excessively  minute  accuracy  is 
attempted. 

Losses  of  substance  within  the  area  of  fracture,  as  well  as  open  clefts 
or  detached  fragments,  make  themselves  known  by  the  pulsating  blood 
that  collects  in  the  wound. 

The  uninjured  condition  of  the  dura  mater  is  important  from  the  point 
of  view  of  prognosis.  In  case  of  considerable  loss  of  substance,  its  integ- 
rity may  be  determined  by  inspection.  In  other  cases  the  prolapse  of 
brain-substance  is  a  positive  sign  of  its  having  been  injured.  Flow  of 
cerebrospinal  fluid  does  not  take  place  often  in  fractures  of  the  vault. 

The  most  important  feature  of  diagnosis  in  fracture  of  the  skull  is  the 
accompanying  disturbance  of  the  cranial  contents,  and  belongs  therefore 
to  the  section  on  the  injuries  of  the  brain  and  its  adnexa. 

The  symptoms  of  fracture  of  the  base  are  as  indirect  as  those  of  the 
vault  are  direct.  By  the  knowledge  obtained  in  regard  to  the  process 
of  occurrence  by  the  history  and  observation  of  the  site  of  external 
injury,  the  surgeon  is  enabled  to  determine  not  only  the  presence  of  a 
fracture  of  the  base,  but  its  course  and  extent  as  well.  The  points  in 
their  diagnosis  are  as  follows: 

1.  The  spreading  of  hemorrhages  from  the  site  of  fracture  to  certain 
points  under  the  skin,  where  they  appear  as  ecchymoses. 

2.  The  flow  of  brain-tissue,  blood,  and  serous  fluid  from  those  cavities 
immediately  adjoining  the  base. 

3.  The  disturbance  in  function  of  those  nerves  situated  at  the  inferior 
surface. 

Where  the  skin  and  mucous  membrane  are  attached  to  the  base  of  the 
skull  by  loose  connective  tissue,  blood  extravasations  appear.  The  skin 
of  the  eyelids  and  the  connective  tissue  of  the  eye,  the  mucous  membrane 
lining  the  pharynx,  the  region  of  the  mastoid  process,  and  the  sides  of 
the  neck  are  situations  where  in  case  of  fracture  of  the  roof  of  the  orbit 
or  of  the  middle  fossa  of  the  skull  ecchymoses  appear.  Their  appearance 
here  is,  however,  positive  evidence  of  fracture  only  when  there  is  no 
question  that  the  injury  was  inflicted  at  some  point  at  a  distance,  and 
it  is  certain  that  they  are  not  the  result  of  contusions  of  the  soft  parts 
at  that  particular  locality.  Their  late  appearance  is  also  characteristic, 
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for  they  do  not  immediately  follow  the  injury,  but  develop  some  hours 
or  even  days  after,  corresponding  to  the  distance  they  must  travel  from 
the  source  of  hemorrhage — i.  e.,  the  site  of  fracture — to  the  subcutaneous 
areolar  tissue. 

The  so-called  "black  eye"  is  such  a  frequent  accompaniment  of  per- 
sons who  are  exposed  to  violence  that  one  must  be  especially  warned 
against  making  a  diagnosis  on  that  one  symptom  alone.  At  the  same 
time  the  appearance  of  ecchymoses  at  a  certain  time  and  at  a  certain 
place  is  of  inestimable  value  when  it  occurs  under  positively  fixed  circum- 
stances. It  is  of  great  practical  significance  that  in  all  observations  of 
such  cases  Berlin  found  hemorrhage  from  fissures  and  fragments  in 
fracture  of  the  roof  of  the  orbit  into  the  adipose  tissue  of  the  orbital 
cavity.  Only  the  very  finest  fissures  bleed  little  or  not  at  all;  all 
others  produce  hemorrhage  into  the  orbit,  as  the  periosteum  is  always 
torn  at  the  same  time  that  the  bone  is  broken.  Berlin  refers  to  a 
series  of  autopsies  the  results  of  which  were  placed  at  his  disposal 
by  Holder.  Holder  examined  the  orbital  fat  for  the  presence  of  hemor- 
rhage in  cases  of  bursting  fracture  of  the  orbital  roof.  He  found  orbital 
hemorrhages  in  69  of  79  cases,  and  in  only  6  was  there  hemorrhage 
into  the  orbital  fat  without  solution  of  continuity  of  the  wall  of  the  orbit. 
Taking  into  consideration  the  additional  fact  that  blows  with  the  fist  on 
the  eye  or  on  the  frontal  region  rarely  produce  orbital  hemorrhage,  it  is 
safe  to  conclude  the  existence  of  fracture  of  the  orbital  roof  in  the  pres- 
ence of  retrobulbar  hemorrhage.  The  above-mentioned  hemorrhage 
takes  place  in  three  ways:  (1)  extravasation  of  blood  into  the  eyelids; 
(2)  hemorrhage  into  the  connective  tissue  of  the  eyeball;  and  (3)  pro- 
trusion of  the  eyeball — exophthalmos.  In  regard  to  the  first  two  forms, 
it  is  well  to  know  that  they  occur  with  and  without  injuries  of  the  skull. 
They  are  usually  the  result  of  contusions  of  the  eye,  blows  with  the  fist 
and  from  other  sources,  or  blood  trickling  from  wounds  in  the  neighboring- 
regions  of  the  face  and  head.  In  nearly  every  operation  on  the  forehead 
both  eyelids  are  found  suffused  with  blood  at  the  time  of  the  first  dressing, 
appearing  of  a  purplish  color  or  presenting  the  play  of  colors  found  in 
extravasations  undergoing  absorption.  In  order  to  make  deductions 
from  the  effusion  of  blood  into  the  conjunctiva,  the  site  of  injury  must 
not  be  the  eye,  forehead,  or  the  adjacent  portions  of  the  face.  Even  when 
it  is  known  that  the  occiput  has  suffered  violence  it  must  be  positively 
excluded  that  the  patient  did  not  strike  his  face  in  falling. 

Similar  limitations  must  be  placed  on  the  significance  of  .ecchymoses 
of  the  bulbar  conjunctiva  and  those  of  the  eyelids.  Even  moderate  con- 
cussion transmitted  from  distant  portions  of  the  body  may  bring  about 
rupture  of  the  delicate  conjunctival  vessels.  The  extravasations  of  blood 
in  the  sclerotic  in  children  suffering  from  whooping-cough  are  well 
known.  All  macular  extravasations  of  the  connective  tissue  occurring 
immediately  after  injury  are  therefore  without  significance.  If  a  suffu- 
sion into  connective  tissue  is  to  be  accepted  as  a  sign  of  fracture  of  the 
orbital  roof,  it  cannot  have  appeared  a  short  time  after  injury,  but  must 
be  delayed  in  its  occurrence  hours  or  even  days.  If  the  extravasating- 
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blood  originates  in  the  orbital  fat,  the  ecchymoses  of  the  bulbar  conjunc- 
tiva will  appear  before  that  of  the  lids.  The  outer  skin  and  cellular  tissue 
of  the  eyelid  are  separated  from  the  conjunctiva,  and  the  areolar  tissue 
of  the  orbit  by  the  tarso-orbital  fascia,  which  extends  from  the  supra- 
orbital  and  infra-orbital  ridges  to  the  corresponding  tarsal  edges  like  a 
thick,  dense  partition- wall.  For  that  reason  blood  coming  from  the 
deeper  tissues  collects  around  the  bulb  first  and  appear  sooner  under  the 
conjunctival  mucous  membrane  than  under  the  integument  of  the  eyelid. 
If  the  surgeon  is  able  to  prove  that  the  posterior  portion  of  the  skull  or 
the  parietal  region  was  the  region  directly  exposed  to  violence,  and  that 
some  time  later  the  bulbar  conjunctiva  and  subsequently  the  eyelids 
had  become  suffused  with  blood,  he  may  with  a  degree  of  certainty 
make  the  diagnosis  of  fracture  of  the  base,  probably  of  the  middle, 
though  possibly  of  the  posterior  fossa  of  the  skull  and  extending  to  the 
roof  of  the  orbit.  No  matter  how  important,  even  with  its  limitations, 
the  above  symptom  may  be,  one  cannot  exclude  fracture  of  the  orbital 
roof  on  account  of  its  absence. 

Exophthalmos  occurring  immediately  or  soon  after  violence,  followed 
by  ecchymoses  of  the  conjunctiva  and  eyelids,  is  an  undubitable  sign  of 
orbital  hemorrhage,  and,  on  account  of  the  relation  of  the  latter  to  frac- 
ture of  the  orbital  roof,  a  sign  of  fracture  of  the  base. 

Ecchymoses  into  the  mucous  membrane  of  the  pharynx  are  rarely 
observed,  not  only  because  the  region  of  the  pharynx  is  not  apt  to  be 
inspected,  but  also  probably  owing  to  the  rare  occurrence  of  fissures  in 
the  basilar  portion  of  the  occipital  bone.  The  dense  connective  tissue 
of  the  upper  part  of  the  nasopharynx  does  not  favor  the  extension  of 
extravasations. 

Moderate  ecchymoses  in  the  region  of  the  mastoid  process  parallel  with 
the  posterior  wall  of  the  ear  and  extending  along  the  sternomastoid 
muscle  have  been  frequently  observed,  together  with  hemorrhage  from 
the  ear.  A  fracture  extending  through  the  squamous  portion  of  the 
temporal  bone  may  produce  this  as  well  as  fracture  of  the  mastoid  por- 
tion. In  case  of  fracture  of  the  posterior  fossa  hemorrhage  may  find 
its  way  through  the  thick  muscles  of  the  neck  to  the  skin.  In  a  few 
days  the  easily  recognized  discoloration  may  appear  under  the  skin  of 
the  neck.  Blood  from  the  region  of  the  lambdoidal  suture  and  occipital 
bone  may,  however,  infiltrate  the  same  region  of  the  neck.  These  various 
sources  of  origin  of  hemorrhage  explain  why  this  symptom  can  be  an  aid 
to  diagnosis  only  under  positively  determined  circumstances,  such  as  are 
rarely  met  with.  If,  for  example,  the  surgeon  has  made  the  diagnosis 
of  fracture  of  the  petrous  portion  of  the  right  temporal  bone  and  finds 
ecchymoses  two  or  three  days  later  in  the  region  of  the  left  mastoid 
process,  it  is  probable  that  there  has  been  a  fracture  crossing  both 
middle  fossse  of  the  skull  symmetrically. 

The  flow  of  brain-tissue  horn  clefts  of  bone  produced  by  fracture 
through  the  divided  soft  parts  is  a  positive  sign  of  fracture  of  the  base 
and  at  the  same  time  of  injury  to  the  brain  membranes.  This  has  been 
observed  in  the  external  auditory  canal  and  the  nose. 
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The  brain-substance  reaches  the  external  auditory  canal  through  fis- 
sures opening  on  its  superior  wall.  Even  small  fractures  at  this  site  favor 
prolapse.  Holmes  shows  in  an  illustration  taken  from  a  specimen  this 
projection  of  the  brain  into  the  external  auditory  meatus  through  such 
a  cleft  produced  by  fracture.  Rarefaction  and  thinning  of  the  tegmen 
tympani,  which  are  quite  common,  cause  a  tendency  to  more  extensive 
fissuring  and  fracture  with  loss  of  substance. 

The  flow  of  brain-substance  from  the  nose  has  been  reported;  it  is  very 
uncommon.  Prolapse  into  the  pharynx  does  not  appear  to  have  been 
observed.  The  reverse  was  seen  by  Hewitt,  who  observed  the  contents 
of  the  pharynx  reach  the  interior  of  the  era:  ";d  cavity  through  the  cleft 
of  a  fracture. 

The  hemorrhages  from  cavities  and  canals  that  adjoin  the  base  take 
place  from  the  external  auditory  meatus,  the  nose,  and  the  pharynx. 
Those  from  the  external  auditory  meatus  are  the  most  important  from 
the  point  of  view  of  diagnosis.  The  petrous  portion  of  the  temporal  bone 
is  traversed  by  numerous  canals  which  are  torn  at  the  time  the  fracture 
takes  place,  and  which  are  the  source  of  hemorrhage;  or  the  latter  may 
occur  from  the  cerebral  bloodvessels  and  those  of  the  membranes  and 
find  its  way  out  through  the  fissures  in  bone.  Immediately  adjoining 
the  posterior  wall  of  the  tympanic  cavity  lies  the  transverse  sinus;  while 
the  inferior  wall,  a  thin  leaf  of  bone  perforated  by  a  nerve  and  arterial 
canal,  separates  it  from  the  internal  jugular.  Above  the  roof  of  the  cavity 
lies  the  middle  meningeal  artery,  and  along  the  upper  bony  portion  of 
the  Eustachian  tube,  really  a  part  of  the  tympanic  cavity,  runs  the  carotid 
artery.  Arteries  are  not  easily  torn  in  connection  with  fractures  of  the 
petrous  portion.  The  carotid  is  particularly  capable  of  resistance,  as  it 
presents  an  elastic  tube  not  adherent  to  the  wall  of  the  foramen  through 
which  it  enters  the  cavity  of  the  skull.  The  sinuses,  however,  are  closely 
attached  to  the  sides  of  the  bony  grooves  in  which  they  lie,  and  are  want- 
ing in  that  degree  of  elasticity  possessed  by  arteries. 

Hemorrhage  from  the  ear  accompanying  injuries  of  the  head  may  be 
from  various  sources:  (1)  bursting  and  laceration  of  the  ear-drum; 
(2)  fracture  of  the  anterior  wall  of  the  external  auditory  meatus;  (3) 
violent  separation  of  the  cartilaginous  and  bony  portions  of  the  auditory 
canal;  (4)  a  fracture  involving  the  cells  of  the  mastoid  process  and  the 
posterior  wall  of  the  auditory  canal;  (5)  fissures  and  fractures  of  the 
base  of  the  skull.  In  every  case  of  hemorrhage  from  the  ear  it  must  be 
positively  ascertained  that  the  blood  does  not  reach  the  ear  from  without 
as  the  result  of  a  wound  of  the  scalp,  face,  or  external  ear. 

The  vessels  of  the  drum  membrane  and  the  parts  contained  in  the 
tympanic  cavity  are  numerous,  but  small  and  insignificant.  Any  con- 
siderable amount  of  hemorrhage  is  probably  not  due  to  rupture  of  the 
membrana  tympani  or  laceration  of  the  lining  of  the  tympanic  cavity, 
but  to  a  more  deeply  seated  lesion.  If,  in  connection  with  a  moderate 
amount  of  hemorrhage,  examination  with  the  speculum  shows  a  rupture 
of  the  membrane,  the  source  of  blood  is  satisfactorily  accounted  for.  At 
the  same  time  the  amount  of  hemorrhage  occasionally  met  with  in  rup- 


FRACTURES  OF  THE  SKULL.  39 

in  re  of  the  drum  membrane  has  been  more  excessive  than  would  be 
expected. 

Fractures  of  the  anterior  wall  cause  considerable  hemorrhage  into  the 
external  auditory  canal,  as  does  also  tearing  off  of  the  external  ear  or  its 
displacement  at  the  side  of  the  head.  There  are  cases  in  which  a  fissure 
originating  at  the  summit  of  the  skull  extends  to  the  mastoid  process 
without  involving  the  petrous  portion,  yet,  nevertheless,  causing  consid- 
erable hemorrhage  from  the  ear. 

Not  in  every  fracture  of  the  petrous  portion  does  hemorrhage  find  its 
way  out  through  the  external  auditory  canal.  If  hemorrhage  originates 
in  fissures  of  the  roof  of  the  auditory  canal  and  the  integument  lining  it 
is  torn  at  the  same  time,  the  blood  follows  the  shortest  course  and  appears 
externally.  The  drum  membrane  may  remain  uninjured  in  this  case,  as 
has  been  shown  in  numerous  instances.  Hemorrhages  from  fissures 
involving  the  porus  acusticus  internus,  the  labyrinth,  and  the  tympanic 
cavity  appear  externally  as  soon  as  the  drum  membrane  is  ruptured.  In 
all  cases  the  hemorrhage  is  characterized  by  its  large  amount,  dropping 
continuously  or  flowing  in  a  constant  stream.  It  is  usually  of  some 
duration,  continuing  for  days,  and  it  is  difficult  to  control.  When  the 
blood  wells  up  or  spurts,  large  venous  sinuses  or  the  carotid  artery  itself 
have  probably  been  injured.  In  spite  of  these  circumstances  the  diag- 
nosis of  fracture  of  the  base  cannot  be  made  on  the  symptom  of  hemor- 
rhage alone,  no  matter  how  excessive  it  may  be. 

If  the  fissure  be  limited  in  its  course  to  the  middle  or  internal  ear  and 
the  drum  membrane  be  not  ruptured,  there  may  be  entire  absence  of 
external  hemorrhage.  In  such  a  case  the  tympanic  cavity  may  be  filled 
with  blood  which  is  shut  in  by  the  drum  membrane.  Naturally  in  such 
cases  hemorrhage  would  reach  the  pharynx  through  the  Eustachian  tube 
and  be  swallowed  or  ejected,  or  the  bleeding  from  the  nose  would  attract 
attention.  The  flow  of  blood  through  the  tube  would  probably  take  place 
sooner  than  rupture  of  the  membrane  as  a  result  of  increased  pressure. 
In  15  of  32  cases  of  fracture  of  the  middle  fossa  of  the  skull  carefully 
investigated  by  Prescott  Hewitt  there  was  hemorrhage  from  the  ear  con- 
tinuing for  some  time,  and  in  every  one  of  them  the  post-mortem  exam- 
ination bore  out  the  diagnosis  made  on  the  living  subject.  In  12  of  the 
remaining  17  cases  the  fracture  was  limited  to  the  tip  of  the  petrous 
portion,  so  that  the  tympanic  cavity  escaped;  in  5  cases  the  latter  was 
involved  without,  however,  producing  rupture  of  the  drum  membrane. 

It  must  be  borne  in  mind  that  extravasations  of  blood  showing  through 
the  uninjured  drum  membrane  do  not  in  themselves  indicate  the  presence 
of  fracture.  They  may  occur  independently  as  the  sole  result  of  shock 
or  concussion  sustained  by  the  head  in  any  injury.  It  has  been  more 
frequently  demonstrated  that  laceration  of  bloodvessels  can  take  place 
in  this  region  without  fracture  than  in  the  case  of  the  orbital  adipose 
tissue. 

Hemorrhages  from  the  nose  have  been  undoubtedly  caused  in  many 
cases  by  fracture  of  the  horizontal  plate  of  the  ethmoid;  in  other  cases 
the  nasal  hemorrhage  is  from  the  Eustachian  tube,  the  result  of  fissures  of 
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the  petrous  portion  of  the  temporal.  Bloody  expectoration  and  vomiting 
of  blood  is  a  frequent  occurrence  in  fracture  of  the  base.  According  to 
Prescott  Hewitt's  investigations,  14  of  32  patients  bled  from  the  nose 
or  mouth.  Autopsy  showed  fissures  of  the  ethmoid  bone  in  4  cases, 
fracture  of  the  body  of  the  sphenoid  in  3  cases,  of  the  basilar  portion  of 
the  occipital  bone  once,  and  fracture  of  both  ethmoid  and  sphenoid 
5  times. 

The  flow  of  serous  fluid  from  the  ears  in  cases  of  injury  to  the  base  of 
the  skull  is  a  result  of  and  a  symptom  of  fracture  of  the  petrous  portion. 
The  subarachnoid  spaces  are  the  sources  of  this  fluid.  The  dura  and 
arachnoid  membrane  are  torn  in  every  case  of  fracture,  thus  opening  up 
these  spaces.  The  drum  membrane  must  be  torn  in  the  same  way  that 
the  subarachnoid  space  is  opened  up,  as  otherwise  there  would  be  no 
communication  between  the  outer  and  middle  ear.  The  fluid  flows  from 
the  subarachnoid  spaces  through  the  tear  in  the  brain  membranes  and 
the  fissure  in  the  bony  wall  of  the  inner  ear,  particularly  the  thin  bony 
plate  separating  the  antrum  from  the  internal  ear,  enters  the  labyrinth 
and  flows  from  this  through  the  broken  bony  wall  or  the  ruptured  mem- 
brane of  the  foramen  ovale.  The  middle  and  inner  ear  are  more  fre- 
quently involved  in  transverse  or  oblique  fractures  due  to  violence  against 
the  occiput  than  in  longitudinal  fractures.  In  a  certain  number  of  cases 
of  the  latter,  though  by  no  means  in  a  large  number,  the  external  auditory 
canal  is  affected.  It  is  of  interest,  therefore,  that  Roser  observed  the 
flow  of  serous  fluid  in  a  case  with  uninjured  drum  membrane,  and  appar- 
ently coming  from  the  roof  of  the  auditory  canal.  Von  Troltsch  consid- 
ered it  possible  that  in  fractures  of  the  roof  of  the  bony  auditory  canal 
or  of  the  tegmen  tympani,  with  laceration  of  the  soft  parts  on  either  side, 
serous  fluid  would  flow  from  the  ear.  Luschka  was  opposed  to  this  view, 
as  he  considered  the  subarachnoid  space  of  the  adjacent  temporosphe- 
noidal  lobe  too  shallow.  At  the  present  time,  when  it  has  been  shown 
that  all  the  subarachnoid  spaces  communicate  with  one  another  and  the 
flow  of  fluid  has  been  observed  to  take  place  from  compound  fractures 
of  the  vault,  in  which  situation  the  pia  is  just  as  tensely  stretched,  this 
route  does  not  seem  at  all  unusual. 

The  time  at  which  the  flow  takes  place  is  often  immediately  after  the 
injury,  so  that  a  few  hours  later  all  the  fluid  may  have  trickled  away. 
In  other  cases  the  flow  from  the  ear  takes  place  twenty-four  hours  or 
more  after  the  injury.  The  late  occurrence  seems  to  prevail  in  the 
majority  of  cases.  The  quantity  of  the  fluid  is  always  considerable.  In 
the  usual  position  of  the  head  resting  on  the  injured  side,  it  flows  in 
rapidly  succeeding  drops.  The  flow  is  temporarily  increased  by  snuffling, 
sneezing,  coughing,  and  especially  by  vomiting.  The  fluid  collected 
amounts  usually  to  a  small  tablespoonful  in  fifteen  minutes,  or  from  150 
to  200  grams  in  twenty-four  hours;  occasionally  the  amount  is  a  great 
deal  more.  The  quantity  is  not  surprising,  as  experiments  on  animals 
have  shown  that  the  cerebrospinal  fluid  is  very  rapidly  resupplied.  In 
addition  the  flow  is  favored  by  the  diminished  intracranial  space  as  a 
result  of  collections  of  blood. 
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Chemical  analysis  shows  the  fluid  flowing  out  to  be  identical  in  nature 
with  that  of  the  cerebrospinal  fluid.  It  is  at  first  colored  red  by  being 
mixed  with  blood;  later,  however,  it  becomes  entirely  clear,  flows  like 
water,  and  is  not  at  all  mucoid  in  character.  It  is  alkaline  in  reaction, 
contains  only  a  trace  of  albumin,  scarcely  becoming  cloudy  on  boiling. 
On  the  other  hand,  it  is  very  rich  in  sodium  chloride.  If  sufficient  of 
the  fluid  be  collected  to  make  the  boiling  test  and  a  second  specimen  be 
tested  with  a  solution  of  silver  nitrate,  the  first  remaining  clear,  while  in 
the  second  an  abundant  precipitate  is  formed,  the  diagnosis  is  certain. 

When  in  case  of  fracture  of  the  petrous  portion  the  drum  membrane 
remains  intact  and  the  subarachnoid  space  is  opened  up  as  far  as  the 
tympanic  cavity,  the  fluid  may  flow  through  the  tube  into  the  nares. 
This  is  probably  the  only  explanation  for  the  rather  interesting  phenom- 
enon of  the  fluid  flowing  from  the  nose.  The  first  case  of  this  kind 
properly  explained  was  reported  by  Robert.  The  flow  is  generally 
observed  to  take  place  from  one  nostril,  and  is  characterized  by  its 
amount  and  the  fact  that  if  the  head  be  placed  in  a  position  to  direct 
the  flow  from  the  injured  side  it  will  at  once  be  considerably  increased, 
or  it  may  flow  from  the  ear  and  nose  at  the  same  time.  Besides  coming 
through  the  tube  the  fluid  may  originate  in  fractures  of  the  anterior  fossa, 
the  communication  with  the  nasal  passages  being  established  through 
the  cribriform  plate  of  the  ethmoid.  Such  cases  have  been  reported. 
Anna  Heer  described  the  flow  of  cerebrospinal  fluid  in  4  out  of  her  58 
cases,  in  27  of  which  it  took  place  from  the  ear  and  in  2  from  the  nose. 

Traumatic  emphysema  in  connection  with  fractures  of  the  mastoid 
process  has  already  been  discussed.  This  symptom  is  a  positive  sign 
of  such  fracture,  but  is  rarely  observed. 

Paralyses  of  single  cranial  nerves  are  produced  by  fracture  of  the  base 
when  the  line  of  fracture  traverses  the  canal  or  foramen  through  which 
the  nerve  emerges  from  the  skull.  Either  the  nerve  is  lacerated,  or 
divided,  or  compressed,  or  bruised  by  a  detached  fragment.  The  result 
of  this  injury  is  immediate  loss  of  function — that  is,  paralysis  of  the 
region  supplied  by  it.  The  same  paralysis  may,  however,  be  produced 
without  fracture;  either  the  nerve  alone  is  torn  against  the  edge  of  its 
foramen,  or  its  central  origin  in  the  brain  sustains  some  injury,  or  it  is 
pressed  upon  by  some  exudate  or  extravasation  within  the  cranial  cavity, 
or  in  the  bony  canal  through  which  it  passes.  Besides  those  paralyses 
of  cranial  nerves  following  immediately  or  soon  after  injury,  there  is  a 
second  form  of  paralysis  which  sets  in  during  the  course  of  disease  and 
depends  on  an  inflammation  extending  along  the  nerve-trunk.  This 
neuritis  is  generally  of  an  ascending  form  and  not  without  danger,  as 
pyogenic  organisms  may  travel  along  the  nerve  and  reach  the  pial  mem- 
brane at  the  base  of  the  brain. 

The  facial  nerve  is  most  frequently  paralyzed.  Anna  Heer  found 
paralysis  of  the  facial  nerve  10  times  in  11  cases  of  injury  to  the  cranial 
nerves  out  of  58  cases  of  fracture  of  the  base.  In  4  cases  there  was 
paralysis  immediately  following  injuries  of  the  head  and  remaining  per- 
manent. It  is  unquestionable  that  in  these  cases  there  was  complete 
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FIG.  28. 


solution  of  continuity  or  contusion  of  the  nerves.  In  the  remaining  cases 
only  pareses  were  present.  Kohler  observed  paralysis  of  the  facial  nerve 
22  times  in  48  cases  of  fracture  of  the  base.  The  character  of  the  facial 
nerve  paralysis  and  its  combination  with  that  of  the  acustic  and  abducens 
nerves  enable  the  surgeon  frequently  to  determine  the  course  of  fracture 
through  the  petrous  portion. 

There  are  two  cases  to  be  added  to  the  examples  given  of  head  injuries. 
One  taken  from  the  investigations  of  Anna  Heer  is  a  fracture  of  the  base 

in  a  twenty-year-old  miner.  As 
there  was  paresis  of  the  right 
facial  nerve  and  absence  of  the 
sense  of  taste  in  the  right  half  of 
the  tongue,  while  the  soft  palate 
was  symmetrical,  the  line  of  frac- 
ture must  have  crossed  the  facial 
nerve  between  the  geniculate 
ganglion  and  the  giving-off  of  the 
chorda  tympani  nerve.  Another 
case  is  taken  from  L.  Bruns'  lec- 
ture before  the  neurological  sec- 
tion of  the  "  Naturf orscherver- 
sammlung"  at  Cologne,  1888.  In 
this  there  was  paralysis  of  numer- 
ous cranial  nerves  following  a 
fracture  of  the  base  caused  by 
falling  and  striking  the  left  side 
of  the  skull,  resulting  in  complete 
evulsion  of  the  left  ear  and  accom- 
panied by  hemorrhage  from  the 
right  ear.  On  the  left  side  there 
was  paralysis  of  branches  of  the 
oculomotor  nerve  (ptosis  and  my- 
driasis),  the  trochlear,  the  abducens,  the  entire  trigeminal,  including  com- 
plete paralysis  of  its  motor  division,  on  the  right  side  total  peripheral  loss 
of  function  of  the  facial ;  the  soft  palate,  however,  was  raised  symmetrically 
during  phonation.  On  the  right  side  no  other  nerve  was  affected,  but  there 
was  absence  of  sense  of  taste  on  the  right  side,  while  it  was  well  preserved 
on  the  left  side.  According  to  this,  one  is  enabled  to  judge  in  regard  to 
the  course  of  fracture  that  it  runs  transversely  through  both  middle  fossae 
of  the  skull,  on  the  left  side  it  follows  close  to  and  parallel  \vith  the  infe- 
rior anterior  border  of  the  petrous  portion  in  course  of  which  the  oculo- 
motor, trochlear,  trigeminal,  and  abducens  nerves  were  injured.  From 
here  the  fissure  ran  through  the  sella  turcica,  turned  backward  in  trav- 
ersing the  right  middle  fossa,  approaching  the  superior  border  of  the 
petrous  portion,  and  opened  up  the  auditory  cavities,  thus  accounting 
for  the  hemorrhage  from  the  ear.  As  the  functions  of  the  soft  palate 
were  maintained,  the  facial  nerve  must  have  been  injured  in  the  aquse- 
ductus  Fallopii  below  the  geniculate  ganglion.  This  would  explain  the 


Paralysis  of  facial  nerve  following  fracture  of 
base,  right  side.  Patient  fell  from  ladder,  striking 
head  on  stone  floor.  Escape  of  cerebrospinal  fluid 
from  right  ear.  Photograph  two  years  after  injury. 
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loss  of  sense  of  taste  in  the  anterior  portion  of  the  tongue  supplied  by 
the  lingual. 

Anna  Heer  found  paralysis  of  the  acustic  nerve  in  9  cases.  Deafness 
following  an  injury  capable  of  producing  fracture  of  the  base  is,  however, 
an  unreliable  symptom.  Only  in  cases  in  which  it  occurs  in  connection 
with  flow  of  cerebrospinal  fluid  and  facial  paralysis,  and  where  it  appears. 


FIG.  29. 


FIG.  30. 


FIG.  31. 


FIG.  32. 


Paralysis  of  hypoglossal  (tongue  deviates  toward  left  when  protruded)  and  of  spinal  accessory 
(trapezius  and  sternomastoid  on  right  side)  following  fracture  of  base.     Patient  while  drunk  fe 
down  stairs.     Hemorrhage  from  nose  and  right  ear. 

immediately  following  injury,  is  it  justifiable  to  assume  a  fissure  of  the 
petrous  portion  extending  from  the  internal  ear  through  the  labyrinth 
and  tympanic  cavity,  and  even  further  still  to  the  roof  of  the  auditory 
canal."  Disturbances  of  hearing  may  be  brought  about  by  violence 
directed  against  the  skull  that  does  not  necessarily  produce  fracture, 
either  through  hemorrhage  into  the  labyrinth  or  the  auditory  cavities, 
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also  by  injury  to  the  fibre  tracts  leading  from  the  centre  to  the  periphery. 
The  various  causes  of  deafness  after  falls  and  blows  are  fully  discussed 
by  Kaufmann. 

After  the  facial  the  abducens  nerve  is  most  frequently  affected  by 
fractures  of  the  base.  Schroder  collected  58  cases  of  abducens  paralysis 
complicating  fractures  of  the  base.  Forty-eight  of  these  immediately 
followed  the  injury,  which  was  not  at  the  base  in  every  case,  being 
frequently  of  cerebral  origin  (nuclear,  fascicular,  and  cortical)  no  doubt, 
as  they  complicated  other  brain  and  nerve  lesions;  in  only  12  unilateral 
and  8  bilateral  cases  was  the  paralysis  strictly  isolated. 

Although  the  injuries  of  the  cranial  nerves  at  the  base  are  of  diagnostic 
importance,  they  are  not  so  important  as  those  facts  and  circumstances 
that  inform  us  of  the  site  of  impact  of  the  pressure,  knock,  or  blow  that 
produced  the  solution  of  continuity  of  the  skull.  Being  informed  of  the 
degree,  manner,  arid  direction  of  the  violence,  and  one  of  the  above  symp- 
toms by  its  presence,  leading  the  surgeon  to  assume  a  fracture  of  the  base, 
he  is  enabled  to  judge  of  its  course,  whether  there  is  a  longitudinal  frac- 
ture from  the  ethmoid  to  the  foramen  magnum,  a  transverse  fissure 
through  the  middle  fossa  of  the  skull  from  one  ear  to  the  other,  or  one 
running  obliquely  from  the  roof  of  one  orbit  diagonally  across  to  the 
posterior  fossa  on  the  opposite  side.  If  at  the  time  of  injury  the  head 
was  supported  (the  injured  patient  lying  with  the  back  of  his  head  on 
the  ground,  as  he  was  struck  on  the  forehead),  one  is  justified  in  assuming 
that  the  line  of  fracture  extends  through  all  three  fossse  of  the  skull; 
while,  on  the  other  hand,  if  a  standing  fencer  is  struck  on  the  forehead, 
the  fracture  will  probably  not  extend  beyond  the  anterior  fossa.  If  the 
patient  should  have  fallen  from  a  high  place,  striking  the  top  of  his  skull, 
the  surgeon  may  expect  to  find  numerous  lines  of  fracture  at  the  base, 
the  combination  of  bursting  fracture  involving  the  middle  fossa  and 
bending  fracture  of  the  condyloid  processes  produced  by  the  violent 
impulses  of  the  after-coming  vertebral  column.  Inspection  of  an  open 
compound  fracture  situated  at  the  vault  may  at  times  disclose  fissures 
that  are  prolonged  through  the  base. 

Course. — No  fracture  of  the  skull  is  in  itself  dangerous  to  life.  Its 
seriousness  is  dependent  on  two  rather  frequent  complications.  One  of 
these  is  the  accompanying  injury  of  the  brain  and  its  appendages;  the 
other  complication  is  a  subsequent  wound  infection.  The  dangers  of 
concussion  of  the  brain,  cerebral  pressure,  contusions,  wounds,  and  rup- 
ture of  the  brain  are  common  to  all  classes  of  fracture  of  the  skull;  the 
dangers  of  purulent  cellulitis  and  osteomyelitis,  of  meningitis,  cerebral 
abscess,  and  thrombosis  of  sinuses,  are  peculiar  to  compound  fractures 
with  division  of  the  soft  parts  as  far  as  the  bone. 

Therapeutic  measures  to  be  applied  depend  on  whether  the  skull  con- 
tents are  involved  in  the  injury.  What  may  be  accomplished  in  these 
cases  by  primary  operative  interference  will  be  fully  discussed  in  the 
chapter  on  injuries  to  the  brain.  At  this  point  only  those  measures  are 
considered  which  are  demanded  in  the  proper  treatment  of  fractures 
themselves. 
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Prognosis.— The  opinion  generally  expressed  that  the  prognosis  is 
more  unfavorable  in  fractures  of  the  base  than  in  those  of  the  vault 
is  founded  on  facts;  however,  the  solution  of  continuity  of  bone  itself 
does  not  produce  an  unfavorable  course,  but  the  accompanying  brain 
lesion,  which  is  more  extensive,  deeper,  and  more  severe  than  in 
circumscribed  fractures  of  the  vault,  because  in  the  production  of  the 
former  a  greater  degree  of  violence  and  change  in  form  of  the  bursting 
skull  is  necessary.  To  what  extent  and  in  what  vital  centres  and  to  what 
degree  the  brain  has  been  injured  remain  the  governing  and  deciding 
factors  in  the  prognosis  and  therapeutics  of  fractures  of  the  skull.  The 
obscure  and  contradictory  statements  of  older  and  later  writers  are  to 
blame  for  the  fact  that  a  sufficiently  clear  distinction  was  never  made  in 
former  times,  nor  is  always  made  at  the  present  time,  between  the  effects 
of  brain  lesions  and  what  is  the  result  of  bone  injuries.  It  is  a  well-known 
fact  that  until  the  beginning  of  the  last  century  the  finest  fissure  of  bone 
was  considered  an  indication  for  trephining,  and  that  it  took  some  time 
to  arrive  at  the  conclusion  that  by  trephining  the  original  form  of  fracture 
present  in  a  given  case  was  simply  transformed  into  one  with  loss  of 
substance.  To  this  was  added  the  prejudice  against  allowing  fractures 
of  the  skull  to  be  repaired,  as  other  fractures  are,  by  the  formation 
of  new  bone,  demanding  that  they  should  be  kept  open  and  remain 
ununited. 

The  so-called  provisional  callus  or  primary  diffuse,  hard  swelling, 
present  in  fractures,  is  absent  in  fractures  of  the  skull,  and  the  permanent 
callus,  though  always  present,  is  never  so  extensive  as  in  fractures  of  the 
extremities  or  even  those  of  flat  bones  elsewhere,  as,  for  example,  the 
scapula  and  ilium.  This  is  surprising,  for  it  is  wrong  to  suppose  that 
the  cranial  bones  and  the  periosteum  covering  them  show  little  tendency 
to  form  new  bone.  This  is  shown  to  be  quite  the  reverse  in  observing 
the  production  of  bone  in  exostoses  and  hyperostoses,  in  the  osteophytes 
of  pregnant  and  puerperal  women,  in  diffuse  osteosclerosis,  and  in  the 
complete  repair  of  defects  produced  by  necrosis. 

There  are  two  causes  that  determine  the  delayed  and  incomplete  repair 
of  cranial  bones  after  injury :  first,  the  destruction  and  actual  loss  of  the 
osteoplastic  layer  of  outer  and  inner  periosteum  at  the  site  of  a  localized 
fracture,  especially  where  it  is  combined  with  splintering  and  displace- 
ment of  fragments;  second,  the  impaction  and  immobility  of  fragments 
occurring  particularly  in  bursting  fractures.  The  displacement  of  frag- 
ments caused  by  every  voluntary  and  involuntary  muscular  action  is 
commonly  known  to  be  the  factor  that  stimulates  the  formation  of  new 
bone  on  the  part  of  the  soft  tissues  and  causes  its  extension  far  beyond 
the  site  of  fracture.  This  irritation  is  absent  in  case  of  the  skull.  The 
surfaces  of  the  fracture  remain  from  the  beginning  to  the  end  of  the 
process  of  repair  in  the  position  in  which  they  were  placed  by  the  act  of 
violence,  and  for  that  reason  no  provisional  callus  is  formed.  In  addi- 
tion there  is  present  in  many  cases  the  inhibiting  influence  produced 
by  collections  of  blood  beneath  the  raised  periosteum  and  above  the 
depressed  dura.  .The  formation  of  callus  in  case  of  fractures  of  the  skull 
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is  usually  confined  within  the  limits  of  periosteum.  Spicules,  knobs,  and 
lumps  have  been  rarely  observed  to  extend  beyond  the  connective  tissue 
into  the  aponeurosis  or  projecting  between  the  fascicuhe  of  the  temporal 
muscle.  Osteophytes  on  the  inner  surface  of  the  skull  are  a  rare  and 
exceptional  occurrence.  An  interesting  specimen  of  this  kind  from  the 
collection  at  Leipzig  has  been  illustrated,  and  the  author  found  several 
others  on  autopsy  in  which  death  took  place  shortly  after  injury,  consist- 
ing of  a  velvety,  sandy  deposit  between  dura  and  bone.  A  more  exten- 
sive participation  of  the  internal  periosteum  shows  itself  later  by  the  fact 
that  the  fissures,  when  viewed  from  within,  appear  more  completely 
filled  with  bone  than  when  viewed  from  without.  The  final  result  of  the 
callus  formation  is  the  closure  with  bone  of  gaps  and  fissures,  although 
a  complete  smoothing  over  generally  requires  more  time  than  in  the  case 
of  fractures  elsewhere.  While  in  some  cases  autopsy  showed  only  incom- 
plete repair  after  more  than  a  year,  in  others  the  fissure  was  completely 
filled  with  bone  after  from  two  to  four  months.  Suppuration,  severe 
intercurrent  diseases  or  complicating  affections  of  the  brain  and  brain 
membranes  are  factors  in  making  the  time  required  for  repair  a  variable 
one. 

Short  fissures  and  shallow  depressions  may  be  so  completely  filled  with 
new  bone-tissue  that  all  traces  of  them  are  covered  up.  In  these  cases, 
however,  a  measurable  increase  in  thickness  at  the  site  of  previous  injury 
indicates  that  there  has  been  a  deposit  of  bone  in  excess  of  that  required 
to  fill  the  defect.  In  the  case  of  more  extensive  and  more  gaping  fissures 
the  bone  deposit  fills  only  the  deeper  parts  of  the  defect.  This  cementing 
is  always  more  complete  at  the  inner  than  at  the  outer  surface,  so  that 
when  viewed  from  within  all  traces  of  tho  injury  may  have  disappeared. 
Generally  the  callus  is  traversed  by  small  foramina  for  the  transmission 
of  bloodvessels  which  unite  at  intervals  to  form  small  cavities.  The 
longitudinal  diameter  of  the  latter  corresponds  to  the  line  of  fissure, 
The  grooves  and  hollows  remain  as  traces  of  fracture  for  a  long  time  or 
even  for  life,  and  are  characterized  by  smooth,  soft,  rounded  borders0 
Fissures  at  the  base  behave  exactly  as  do  those  of  the  vault,  as  v.  Bruns 
demonstrated  in  an  extensive  collection  of  cases. 

The  greater  degree  of  vitality  of  the  inner  table  is  shown  by  the  more 
complete  process  of  repair  and  the  development  of  osteophytes  on  the 
inner  surface,  and  this  characteristic  quality  is  again  shown  by  the  fact 
that  broken-off  fragments  may  become  completely  united.  It  has  been 
confirmed  by  repeated  observations  that  fragments  from  the  inner  table 
that  have  lost  all  connection  have  re-established  channels  of  nutrition 
and  become  completely  and  firmly  attached.  It  is  obvious  how  impor- 
tant these  observations  are  in  determining  and  treating  isolated  fractures 
of  the  inner  table.  The  splinters  of  bone  become  united  as  a  rule,  unless 
the  wound  is  infected.  Their  occurrence  is  no  indication  for  opening 
the  skull,  provided  they  do  not  cause  irritation  of  the  cranial  contents. 

Process  of  repair  in  fractures  with  loss  of  substance  rarely  goes  on  to 
a  complete  filling  in  with  callus.  As  a  rule  some  defect  remains  which 
is  closed  by  dense,  glistening,  fibrous  connective  tissue. 
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It  is  a  very  exceptional  occurrence  for  a  defect  as  large  as  the  one 
produced  by  Kiister  in  removing  a  sequestrum  from  the  frontal  region 
to  be  so  completely  filled  in  by  bone  as  the  same  author  found  it  twenty 
years  after.  A  certain  attempt  at  bone  formation  and  partial  closure 
takes  place  in  case  of  most  defects,  although  it  is  a  fact  that  complete 
bony  repair  of  larger  defects  is  a  rare  occurrence,  and  cannot  be  expected 
in  the  case  of  defects  of  more  than  6  to  8  cm.  in  diameter. 

Treatment. — The  treatment  of  fractures  of  the  skull  is  necessarily  dif- 
ferent in  simple  solutions  of  continuity  covered  by  unbroken  skin  than 
in  compound  fractures  in  which  the  soft  parts  are  involved  as  well.  The 
relations  of  the  fracture  beneath  the  skin,  where  the  latter  is  bruised  but 
not  lacerated,  are  not  easily  determined,  except  that  localized  fracture 
of  the  vault  may  be  suspected  on  account  of  the  degree  of  violence  and 
possible  cerebral  symptoms.  At  times  there  will  be  not  the  slightest 
ground  to  suspect  that  there  is  a  fissure  in  the  bone  beneath  a  bruise  on 
the  forehead  of  a  child  who  has  recently  fallen  out  of  bed,  and  yet  frac- 
ture may  be  present.  There  are  rare  cases  in  which  a  greater  or  less 
portion  of  the  skull  may  be  felt  to  be  broken  into  numerous  fragments 
beneath  the  uninjured  skin.  The  author  has  shown  such  cases  in  his 
clinic,  and  in  them  complete  recovery  took  place.  To  make  an  incision 
in  case  of  completely  detached  fragments  is  only  indicated  when  they 
are  partially  tilted  and  depressed,  so  that  an  edge  or  border  either  lacer- 
ates or  irritates  the  dura, — an  irritation  that  is  usually  produced  in  cir- 
cumscribed depressed  fractures.  When  in  the  case  of  limited  funnel- 
shaped  fractures  with  depression  this  irritation  remains  constant  or  causes 
repeated  injury  of  the  pulsating  brain,  or  when  on  account  of  the  clinical 
symptoms  such  seems  probable,  it  will  be  necessary  to  incise  and  remove 
the  cone-shaped  fragment  of  bone,  although  in  doing  so  a  simple  fracture 
is  transformed  into  a  compound  one.  As  a  matter  of  fact  the  author  has 
never  seen,  nor  have  other  observers,  a  funnel-shaped  depressed  fracture 
occur  without  a  wound  of  the  soft  parts,  which  is  easily  explained  by  the 
mechanism  of  this  form  of  fracture  as  described  above.  A  blow  with  a 
more  or  less  pointed  or  angular  object,  by  which  they  are  brought  about, 
will  also  divide  the  skin  overlying  the  depressed  fragment  of  skull.  Spe- 
cial considerations  regarding  the  treatment  of  depressed  fractures  will, 
therefore,  be  discussed  under  the  head  of  compound  fractures  of  the 
skull. 

Compound  fractures  of  the  vault  of  the  skull  are  an  important  as  well 
as  gratifying  field  for  the  art  of  surgery.  Since  the  introduction  of  anti- 
septic methods  their  treatment  has  been  most  fortunate,  with  excellent 
results,  and  has  shown  great  progress.  A  series  of  collective  statistical 
reports  regarding  the  past  and  present  have  placed  them  in  a  very 
favorable  light.  Reference  will  only  be  made  to  the  reports  of  Socin, 
Estlander,  Kohler  (in  the  Charite-Annalen),  Kramer,  Leydal,  Wagner, 
Lubeck,  Leser,  Burkhard,  Sick,  Broca  and  Maubrac,  MacEwen,  and 
others.  Of  43  cases  of  fracture  of  the  vault  in  the  report  of  Burkhard 
from  the  "Niirnberger  Stadtkrankenhause,"  in  which  there  was  no  evi- 
dence of  complications  on  the  part  of  the  skull  contents,  42  recovered 
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from  the  injury,  and  of  83  cases  of  recent  compound  fractures  of  the 
skull  treated  by  Wagner,  only  2  died.  In  the  treatment  of  compound 
fracture  there  are  two  indications:  to  transform  an  unfavorable  form  or 
position  into  one  that  favors  union,  and  to  prevent  the  infection  of 
wounds,  just  as  in  compound  fractures  elsewhere. 

The  first  indication  need  only  be  considered  in  case  of  completely 
detached  splinters  of  bone  and  depressed  fragments  that  have  been 
driven  deeply  into  the  cavity  of  the  skull,  for  slight  displacements  of  the 
edge  of  fissures  are  of  no  significance.  At  all  times  depressed  fractures 
have  been  the  ones  in  regard  to  which  the  question  of  primary  trephining 
has  come  up  and  been  discussed.  Narrowly  limited  depressions  never 
cause  symptoms  of  compression  of  the  brain,  no  matter  how  deep  they 
may  be,  for  the  diminution  of  intracranial  space  brought  about  by  the 
projecting  cone-shaped  fragment  of  bone  is  never  sufficient  to  disturb 
the  circulation  of  the  brain  and  its  membranes.  For  this  to  be  produced 
requires  rapidly  developing  hemorrhage  into  the  cranium,  which  would 
indicate  opening  the  skull  even  in  those  cases  in  which  there  was  no 
depressed  fragment  of  bone.  As  the  symptoms  of  intracranial  pressure 
are  not  produced  by  depression,  its  removal  will  not  relieve  them.  It  is 
probable,  however,  and  often  has  been  demonstrated  that  a  cone-shaped 
collection  of  bone  splinters,  or  even  one  splinter  from  the  inner  table  of 
the  skull,  may  pierce  the  dura  and  injure  an  underlying  convolution. 
Such  a  condition  can  only  be  recognized  as  a  rule  when  the  site  of  depres- 
sion lies  over  the  motor  area  of  the  cerebral  cortex,  in  which  case  mono- 
spasms  and  monoplegias  disclose  the  seat  of  the  brain  lesion.  In  nearly 
every  other  region  limited  and  slight  changes  of  the  gray  matter  of  the 
cerebral  cortex  produce  no  symptoms  and  remain  undiscovered.  When- 
ever a  narrowly  limited  depressed  fracture  is  combined  with  localized 
brain  symptoms,  the  depressed,  splintered,  cone-shaped  fragment  of  bone 
must  be  removed,  whether  in  case  of  a  simple  or  a  compound  fracture. 
When  a  fragment  of  bone  has  been  pushed  under  the  adjacent  edge  of 
the  skull,  the  latter  may  be  chiselled  away  and  the  depressed  fragment 
raised  to  its  proper  level. 

Depressions  limited  to  a  small  area  have  been  held  responsible  for  a 
subsequent  epilepsy,  and  to  remove  or  elevate  depressed  areas  of  bone 
in  every  case  has  been  considered  positively  indicated.  As  a  matter  of 
fact,  epilepsy  occurs  as  frequently  in  connection  with  head  injuries  in 
which  no  fracture  exists.  Depression  is  no  more  a  factor  in  the  etiology 
of  this  disease  than  any  other  scar  of  the  brain  or  external  soft  parts 
that  has  become  adherent  to  the  skull.  At  present  it  is  known  that 
even  when  an  act  of  violence  not  exceeding  the  limits  of  elasticity  of 
the  skull  flattens  or  bends  in  the  latter  without  producing  fracture,  the 
portion  of  brain  underlying  the  site  of  impact  may  be  contused.  The 
depressed  segment  of  skull,  being  elastic,  springs  back  into  its  former 
position,  but  the  portion  of  brain  injured  at  the  moment  of  depression 
undergoes  a  sclerotic  degeneration  from  which  may  originate  an  attack 
of  Jacksonian  epilepsy;  the  same  may  take  place  as  the  result  of  damage 
to  the  cerebral  cortex  following  depressed  fracture.  The  author  does 
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not  consider  it  justifiable  to  elevate  every  depressed  fracture  on  account 
of  the  possibility  of  a  subsequent  epilepsy. 

While  depressed  fractures  may  be  considered  unfavorable  for  recovery 
only  within  certain  limits,  there  are  two  other  types  of  compound  frac- 
tures of  the  vault  that  stand  in  a  more  unfavorable  light.  These  are 
compound  comminuting  and  perforating  fractures  that  penetrate  to  the 
brain.  A  depression  with  little  splintering  and  only  slight  disarrange- 
ment of  fragments  requires  no  more  interference  than  a  simple  fissure. 
But  small  detached  splinters  lying  free  in  the  cavity  of  a  wound  should 
be  removed  and  a  sharp  edge  or  border  should  be  trimmed.  The  case 
is  quite  otherwise  in  localized  comminuted  and  shattered  fractures  of 
the  vault.  These  are  usually  accompanied  by  serious  injury  of  the  under- 
lying portions  of  the  brain.  Under  such  circumstances  a  variety  of 
methods  may  be  applied  to  improve  the  conditions  of  the  fracture  and 
the  wound  of  the  soft  parts.  Such  are  the  removal  of  foreign  bodies  that 
have  penetrated  or  are  still  embedded  in  fragments,  and  which  is  best 
accomplished  by  chiselling  them  out,  instead  of  pulling  them  out  with 
sequestrum  forceps.  Also  the  removal  of  completely  detached  splinters 
of  bone  and  those  that  have  penetrated  the  brain  and  dura.  These 
would  be  a  constant  source  of  irritation  to  the  brain,  and  their  subse- 
quent necrosis  would  lead  to  long-continued  suppuration.  Finally  the 
parts  are  cleansed,  hemorrhage  is  arrested,  and  absorbing  dressings  are 
applied.  In  these  cases  the  opening  of  the  wound  is  indicated  to  deter- 
mine what  lies  at  the  bottom  of  a  wound  which  may  be  filled  with  blood- 
clots,  hair,  or  other  foreign  bodies,  bone  fragments,  shreds  of  contused 
soft  parts,  and  fragments  of  prolapsed  brain.  The  conditions  found  in 
perforating  fractures  and  pre-eminently  gunshot  fracture,  are  similar  to 
those  found  in  the  class  of  severe  comminuted  fractures  just  mentioned. 

Socin,  Wagner,  and  Liibeck  considered  primary  disinfection  of  the 
wound  the  principal  object  in  exposing  and  trimming  off  the  area  of 
fracture.  The  primary  disinfection  of  wounds  should  be  the  indication 
for  surgical  interference,  not  the  fear  of  any  unfavorable  results  in  con- 
sequence of  depressed  fragments.  The  removal  of  splinters,  the  trim- 
ming of  the  edges  of  a  perforating  fracture,  even  the  chiselling  of  the 
edges  of  a  fissure,  should  be  carried  out  in  any  case  in  which  it  may  be 
assumed  infectious  materials  or  organisms  have  entered  the  cleft  of  a 
fracture.  The  removal  of  bone  should  be  considered  only  as  part  of  a 
thorough  primary  wound  disinfection.  This  should  be  the  principal 
purpose  of  the  surgical  treatment.  "It  must  be  emphasized  again  that 
the  so-called  primary  disinfection  of  all  kinds  of  open  injuries  is  the 
nucleus  of  the  entire  modern  treatment  of  wounds,  and  will  always 
remain  so." 

In  describing  the  treatment  of  contused  wounds  of  the  scalp  the 
author  has  expressed  his  views  regarding  the  primary  disinfection  of 
wounds.  Here,  as  there,  he  considers  it  necessary  that  the  wounds 
be  thoroughly  cleansed  of  all  dirt — large  and  small  foreign  bodies  of 
all  kinds,  hair,  portions  of  head-covering,  pieces  of  skin,  entirely  or 
partially  detached  shreds  of  fascia  and  connective  tissue,  fragments 
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of  brain,  etc.  In  severe  cases  pulling  apart  the  edges  of  fracture  will 
not  be  sufficient;  in  most  cases  considerable  incision  and  chiselling 
will  be  required.  The  process  of  cleansing  may  be  carried  out  with 
the  assistance  of  forceps  and  scissors,  as  well  as  digital  exploration, 
while  the  wound  is  constantly  being  wiped  out  with  pieces  of  dry  sterile 
gauze.  It  may  be  necessary  to  cut  off  contused  portions  of  skin,  to  scrape 
the  soiled  edge  of  a  wound  or  bone-fissure  with  a  sharp  spoon,  or  to  trim 
off  or  pinch  off  the  edge  of  a  fracture  or  splinter  of  bone  with  a  gouge 
or  Luer's  forceps,  and  to  widen  a  fissure  with  a  few  blows  of  a  chisel  in 
order  to  remove  hairs  that  may  have  become  caught  in  it.  The  author 
never  permits  the  application  of  disinfecting  solutions  of  any  kind  to  the 
wound;  neither  carbolic  acid,  nor  sublimate,  nor  zinc  solutions;  neither 
thymol  nor  lysol — not  a  single  antiseptic.  In  order  to  obtain  a  smooth, 
clean  wound  leading  to  the  brain  it  may  be  necessary  at  times  to  remove 
the  entire  portion  of  the  skull  that  has  been  splintered  and  comminuted ; 
in  one  sense  of  the  word,  to  trephine — that  is,  to  remove  the  injured  bone 
with  chisel,  Collins',  Luer's,  or  Lane's  bone-forceps.  It  is  not  necessary 
to  state  that  the  head  should  be  completely  shaved,  including  the  region 
of  the  neck,  and  washed  with  ether,  alcohol  and  water,  again  with 
alcohol,  and  finally  with  corrosive  sublimate  solution,  as  was  described  in 
the  treatment  of  contused  wounds  of  the  soft  parts.  Disinfection  should 
be  followed  by  thorough  arrest  of  all  hemorrhage.  The  wound  should  be 
absolutely  dry  before  it  is  closed,  or,  if  not  closed,  before  it  is  protected 
by  dressings;  blood  should  not  be  allowed  to  collect  at  the  bottom  or  in 
any  corner  or  pocket,  and  to  avoid  this  counteropenings  should  be  freely 
made. 

The  above  process  should  be  carried  out  in  every  case,  even  if  the  in- 
jured person  be  exhausted  or  appear  in  a  dying  condition  when  presented 
for  treatment.  Whether  the  surgeon  stops  at  this  point  depends  on  the 
general  condition  of  the  patient,  especially  the  degree  of  cerebral  disturb- 
ance. If  the  pulse  is  strong  and  syncope  and  collapse  do  not  appear  to 
be  imminent,  the  author  considers  it  proper  to  cover  the  site  of  a  recent 
fracture  where  there  is  absence  of  soft  parts  with  a  flap  from  the  neighbor- 
ing sound  scalp.  Drawing  together  the  edges  of  the  wound  may  accom- 
plish this.  If,  however,  the  scalp  over  a  comminuted  or  perforated  frac- 
ture is  severely  and  extensively  contused  and  consequently  destroyed,  or 
if,  in  preparing  the  wound  for  dressing,  so  much  has  had  to  be  trimmed 
oft'  that  even  after  undermining  and  with  appropriately  placed  counter- 
openings,  the  soft  parts  cannot  be  sufficiently  approximated  to  cover  the 
exposed  site  of  fracture,  the  latter  should  be  covered  by  a  plastic  opera- 
tion. The  author  pleaded  this  point  in  presenting  a  case  before  the 
"Congress  deutscher  Chirurgie"  of  1882,  and  has  since  then  frequently 
used  this  method  with  very  good  results.  Large  flaps  with  broad  ped- 
icles for  nutrition,  adjacent  to  the  loss  of  substance,  as  Schwimmelbusch 
suggested  for  rhinoplasty,  are  easily  formed  from  the  soft  parts.  The 
precaution  should  always  be  taken  to  make  wide  counteropenings,  or  to 
allow  part  of  the  loss  of  substance  caused  by  the  inflicting  violence  to 
remain  open  no  matter  what  method  is  used  to  cover  the  site  of  fracture 
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or  trephining,  whether  the  gap  be  closed  by  simply  drawing  the  edges 
of  the  wound  together  or  whether  a  plastic  operation  is  performed. 
Whenever,  for  reasons  explained  in  the  chapter  on  the  treatment  of 
contused  wounds,  there  is  more  occasion  for  expecting  infection  of  the 
wound  and  site  of  fracture,  the  edges  of  the  wound  near  the  site  of  the 
defect  of  bone  that  has  been  covered  by  a  plastic  operation  should  be 
allowed  to  remain  more  widely  open.  Such  an  opening  should  reach  to 
the  bone  and  to  the  immediate  neighborhood  of  the  solution  of  continuity. 
These  openings,  as  well  as  the  counteropenings,  are  rilled  with  iodoform 
gauze;  the  entire  head  and  the  neck  are  covered  with  layers  of  fluff  gauze 
and  sheets  of  mull,  as  was  suggested  in  the  treatment  of  extensive  lacer- 
ated and  contused  wounds  of  the  soft  parts.  If  patients  are  presented 
some  time  after  receiving  their  injury,  or  there  are  present  signs  of  infec- 
tion, such  as  pus  and  a  dirty  coating  of  the  wound  surfaces,  it  will  be 
out  of  the  question  to  attempt  to  draw  the  edges  of  the  wound  together 
or  covering  it  by  displacement  of  the  neighboring  soft  parts.  Under  such 
circumstances  the  wounds  should  be  freely  opened  and  packed  with 
iodoform  gauze. 

It  cannot  be  denied  that  careful  smoothing  and  trimming  of  a  splin- 
tered area  of  bone  will  in  most  cases  result  in  a  permanent  loss  of  sub- 
stance of  the  skull,  just  as  in  a  perforated  fracture.  The  author  therefore 
urges  again  that  depressed  fractures,  when  they  are  only  moderately 
broken  in,  should  be  left  alone,  as  well  as  fissures,  even  if  there  is  slight 
displacement  at  their  edges.  In  all  cases  in  which  smooth  surfaces  of 
wounds  can  be  obtained  without  elevation  or  removal  of  splinters,  the 
latter  should  not  be  disturbed.  Even  though  considerable  defects  of  the 
vault  of  the  skull  may  be  produced,  the  skull  should  be  widely  opened 
up  in  all  cases  in  which  infection  is  suspected,  as  hereby  the  drainage  of 
wound  secretions  and  their  absorption  by  dressings  are  favored. 

A  large  number  of  Liibeck's  patients  who  were  discharged  with  such 
openings  in  their  skull  experienced  not  the  slightest  inconvenience  as  a 
result  of  these  defects.  The  author  cannot  agree  to  this.  The  gaps  in 
the  skull  are  always  loci  minoris  resistenti(r,  as  Textor  shows  in  his  book 
on  the  lack  of  the  necessity  for  trephining.  According  to  the  author's 
opinion,  they  have  a  tendency  to  bring  about  subsequent  epileptic  attacks 
if  present  in  young  persons.  If  from  the  outset,  when  caring  for  severe 
perforated  and  comminuted  fractures,  it  were  possible  to  apply  measures 
that  would  prevent  or  bring  about  closure  of  defects  in  bone,  it  would  be 
very  advantageous  and  important  to  carry  them  out.  Before  undertaking 
any  further  operative  procedures  in  the  case  of  recent  injuries,  one  must 
be  assured  of  the  patient's  general  condition  being  good.  This  is  the 
case  very  frequently  in  spite  of  severe  comminution  of  a  portion  of  the 
skull.  Under  these  circumstances  covering  the  defect  with  skin-flaps, 
as  has  been  suggested,  could  be  combined  with  a  flap  of  bone,  according 
to  the  Konig-Muller  method,  which  is  carried  out  by  chiselling  away  a 
portion  of  the  uninjured  neighboring  skull.  The  layers  of  bone  should 
be  placed  at  that  portion  of  the  flap  that  will  lie  directly  over  the  gap  in 
the  skull.  This  method  could  hardly  be  used  in  the  case  of  recent  injury, 
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but  might  frequently  be  applied  as  a  secondary  operation  to  close  defects 
resulting  from  the  removal  of  comminuted  fragments  of  the  skull.  Leydel 
used  this  method  to  close  defects  after  only  eight  days — that  is,  at  a  time 
when  the  process  of  repair  had  not  been  completed.  Others,  however, 
have  waited  longer,  until  after  the  wounds  have  healed. 

There  are  several  methods  that  may  be  employed  to  close  defects  of 
the  skull  after  they  have  become  covered  with  skin.  The  author  prefers 
that  of  Konig  and  Miiller  to  all  others.  Overlying  the  defect  in  the  bone, 
a  flap  with  a  pedicle  is  outlined  by  making  an  incision  on  three  sides. 
In  the  immediate  neighborhood  a  second  flap  is  outlined,  0.5  cm.  more 
in  diameter,  with  its  pedicle  in  the  opposite  direction,  so  that  a  spur- 
shaped  bridge  of  skin  remains  between  them.  The  second  flap  consists 
of  skin,  periosteum,  and  the  upper  layers  of  bone,  and  is  lifted  up  by 
means  of  a  chisel  held  horizontally.  Both  flaps  are  twisted  about  their 
pedicles,  consisting  only  of  skin,  aponeurosis,  and  periosteum,  and  made 
completely  to  exchange  their  position.  They  are  held  in  place  by  sutures. 
The  method  is  not  simple,  and  in  cases  of  large  defects  requires  consid- 
erable interference.  Further,  it  is  not  applicable  to  the  skull  of  children, 
where,  on  account  of  the  lack  of  development  of  the  diploe,  the  skull  is 
too  thin  to  be  split  longitudinally,  and  for  the  same  reason  cannot  be 
carried  out  in  the  temporal  region.  One  would  naturally  seek  other 
means  to  secure  firm  bony  closure  of  defects.  Since  it  was  observed  and 
experimentally  demonstrated  that  absolutely  detached  fragments  of  bone 
could  become  reattached,  extensive  efforts  have  been  made  to  apply 
Wolff's  method  of  attempting  to  reinsert  buttons  of  bone  removed  by 
trephining  and  allowing  them  to  grow  on.  Not  only  the  fragments  of 
bone  removed  in  caring  for  a  compound  fracture  were  placed  in  the  gap, 
but  larger  pieces  of  bone  recently  removed  from  other  portions  of  the 
body — as  the  tibia,  for  example  (Seydel) — were  used  to  fill  up  the  defect. 
According  to  Earth's  investigations,  which  were  later  corroborated  by 
Marchand,  these  fragments  of  bone  always  lost  their  vitality  when  trans- 
planted. They  only  act  as  foreign  bodies,  stimulating  the  living  tissues 
about  them  to  produce  new  bone,  the  latter  holding  them  fast  and  finally 
growing  through  them.  As  the  fragments  of  bone  placed  in  a  defect 
simply  play  the  part  of  a  passive  foreign  body,  the  question  arises  as  to 
which  kind  of  foreign  bodies  will  be  more  likely  to  produce  sufficient 
formation  of  new  bone  to  bring  about  the  firm  closure  of  the  defect. 
Frankel  and  v.  Eiselsberg  have  reported  the  successful  use  of  celluloid 
plates,  and  Senn  has  used  pieces  of  decalcified  bone.  This  question  was 
decided  earlier  by  Barth,  but  more  definitely  by  Grekow.  According 
to  these,  the  best  material  to  produce  sufficient  growth  of  new  bone  to 
fill  even  large  defects  is  a  disk  of  spongy,  thoroughly  calcined  bone.  The 
grafting  of  a  defect  must  be  preceded  by  the  removal  of  all  scar-tissue 
and  the  freshening  of  the  thinned  edges  of  bone,  either  by  scraping  with 
a  spoon  or  cutting  it  with  the  Luer  forceps,  so  that  in  every  case  the 
implanted  disk  of  bone  shall  be  in  immediate  contact  with  the  mar- 
row cavities  in  the  diploe  of  the  edges  of  fracture  to  which  it  must 
be  accurately  fitted.  The  inserted  fragment  should  be  entirely  covered 
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by  skin,  and  every  endeavor  made  to  secure  union  without  suppu- 
ration. 

The  bony  closure  of  defects  of  the  skull,  regardless  of  the  method  that 
is  chosen,  is  only  admissible  as  a  primary  operation  when  there  is  good 
reason  to  believe  that  the  underlying,  exposed,  and  usually  contused 
portions  of  the  brain  have  riot  become  infected.  And  as  infection  is  very 
frequently,  there  is  hardly  reason  to  predict  a  very  brilliant  future  for 
primary  osteoplastic  closure  of  the  skull.  However,  the  method  described 
above  of  covering  with  a  skin-flap  may  be  employed,  and  in  this  way  it 
is  always  possible  to  arrange  an  opening  at  the  edge  of  the  flap  reaching 
to  the  edge  of  the  gap  in  the  skull,  through  which  strips  of  iodoform 
gauze  may  be  passed  under  the  flap  as  far  as  the  gap,  which  proceeding 
will  always  be  required  whenever  it  is  necessary  to  bring  about  absorp- 
tion of  the  wound  secretion  collecting  at  the  surface  of  the  brain. 

The  dressing  is  the  same  whether  after  osteoplastic  operation  in  severe 
cases  or  in  the  case  of  very  mild  forms  of  injury.  It  should  remain  in 
place  for  some  time.  Only  when  saturated  with  blood  and  secretion,  or 
when  considerable  rise  of  temperature  takes  place,  should  it  be  changed 
before  the  end  of  a  week.  Otherwise  the  management  of  the  patient  is 
the  same  as  that  in  any  other  severe  injury.  The  sooner  nourishing  food 
can  be  taken  the  better  for  the  patient.  A  good  appetite  promotes  and 
furthers  a  favorable  course  of  the  wound. 

The  cleansing  of  the  wound,  the  arrest  of  hemorrhage,  the  arrange- 
ment of  the  wound  to  facilitate  drainage  of  wound  secretions,  and  a 
sterile  absorbent  dressing  constitute  aseptic  treatment  of  wounds. 

The  treatment  of  compound  fractures  of  the  skull,  disregarding  the 
accompanying  injuries  of  the  cranial  contents,  demands  above  every- 
thing else  that  infection  of  the  wounds  be  guarded  against.  This  purpose 
is  served  by  the  aseptic  method  of  treatment.  One  danger  that  threatens 
every  individual  suffering  from  compound  fracture  of  the  skull  is  puru- 
lent leptomeningitis,  which  having  once  set  in  proceeds  rapidly  and  ends 
fatally. 

Suppurating  fractures  of  the  skull  should  be  treated  precisely  as  sup- 
purating fractures  elsewhere.  The  soft  parts  where  they  are  red  and 
cedematous  should  be  extensively  divided;  this  is  the  principal  treatment 
in  all  phlegmonous  processes.  The  destructive  progress  of  the  disease 
cannot  be  limited  by  irrigations  with  carbolic  acid,  zinc  chloride,  and 
sublimate  solutions,  but  by  relieving  the  tension  of  the  connective-tissue 
spaces  that  are  filled  with  pus  and  securing  free  and  thorough  drainage 
of  wound  secretions  as  soon  as  they  are  developed,  so  to  speak,  instatu 
nascenti.  This  is  accomplished  by  incisions  to  the  bone  at  the  depen- 
dent side  of  the  skull.  These  incisions  should  be  kept  wide  open  by 
means  of  drainage-tubes,  or  loose  packing  with  iodoform  gauze,  or  by 
means  of  both.  The  site  of  fracture  should  always  be  exposed  and  care- 
fully examined.  Very  often  on  lifting  a  fragment  pus  gushes  forth  and 
the  threatening  symptoms  subside.  Wide  and  extensive  opening  of  the 
skull  at  the  site  of  fracture  may  cut  short  a  beginning  meningitis.  As 
long  as  the  latter  is  limited  to  the  portion  of  brain  underlying  the  frac- 
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tured  area  of  bone,  it  may  be  brought  to  a  stop  by  the  free  drainage  of 
the  products  of  inflammation  with  which  the  tissues  are  saturated.  Early 
abscesses  of  the  cerebral  cortex  lying  immediately  beneath  a  circum- 
scribed compound  fracture  of  the  vault  are  the  result  of  pus  retained  in 
wound-pockets  and  beneath  occluding  fragments  of  bone.  In  the  ab- 
sence of  spreading  purulent  inflammation  of  the  soft  parts  surrounding 
the  site  of  fracture,  they  are  revealed  by  the  coating  covering  the  granu- 
lations that  have  begun  to  grow  at  the  bottom  of  the  wound.  The  red 
field  has  become  changed  to  a  yellow  mass,  with  here  and  there  an  open- 
ing through  which  a  drop  of  pus  exudes.  An  acute  traumatic  abscess 
is  recognized  more  easily  by  the  changed  appearance  of  the  hitherto 
healthy  wound  and  the  onset  of  rise  of  temperature  than  by  the  cerebral 
symptoms.  In  many  cases  it  cannot  be  distinguished  from  a  beginning 
meningitis  of  the  vault.  That  is  no  reason,  however,  why  a  purulent 
and  inflamed  wound  at  the  site  of  fracture  should  be  disregarded.  Inci- 
sion and  drainage  are,  moreover,  the  only  method,  and  in  many  cases 
an  effective  method  with  which  to  treat  the  symptoms  of  meningitis. 

As  in  other  compound  fractures,  an  infection,  especially  with  staphy- 
lococci,  may  result  in  an  acute  traumatic  osteomyelitis  in  connection  with 
fracture  of  the  skull,  and  it  is  this  complication  which  predisposes  to  the 
further  danger  of  purulent  leptorneningitis,  thrombophlebitis,  and  metas- 
tatic  or  pysemic  abscesses.  If  recognized  early  and  met  by  energetic 
interference,  recovery  may  take  place. 

Fractures  of  the  base  require  special  consideration,  among  other 
reasons,  because  their  presence  is  not  so  easily  determined  as  in  the 
case  of  the  vault.  A  large  majority  of  them  never  come  under  treat- 
ment, as  the  accompanying  injury  of  the  most  important  parts  of  the 
brain  lying  at  the  base  results  in  instant  death  of  the  injured  indi- 
vidual. The  great  degrees  of  violence  that  are  required  to  produce  this 
class  of  fractures,  together  with  the  great  deformity  of  the  skull  result- 
ing, cause  the  most  extensive  injuries  of  the  brain  that  are  beyond  all 
surgical  help.  Patients  suffering  from  fracture  of  the  base  who  are  not 
killed  instantly  are  in  the  greatest  degree  of  danger  during  the  first 
twenty-four  to  forty-eight  hours.  Of  23  cases  of  fracture  of  the  base  that 
survived  this  period,  Wagner  met  with  not  a  single  death.  If  the  fissures, 
running  longitudinally,  transversely,  or  diagonally  through  the  fossse  of 
the  skull,  were  always  subcutaneous,  one  might  conclude  from  the  cir- 
cumstances that  fractures  of  the  base  were  not  dangerous  in  themselves, 
but  that  the  cause  of  death  lay  in  the  accompanying  cerebral  lesion.  As 
a  matter  of  fact,  however,  the  fractures  of  the  base  are  only  rarely  subcu- 
taneous throughout  their  whole  extent,  and  generally  reach  the  surface 
at  definite  localities  at  the  site  of  cavities  let  into  the  floor  of  the  skull 
that  communicate  with  the  outside,  the  frontal  and  sphenoid  sinuses, 
the  cells  of  the  ethmoid,  and  the  nasal  passages,  the  pharynx,  and  espe- 
cially the  tympanic  cavity,  Eustachian  tube,  and  the  external  auditory 
canal.  These  cavities  are  particularly  liable  to  cause  infection,  owing  to 
the  invasion  of  micro-organisms  that  find  their  habitat  in  them.  Some 
time  ago  an  officer  who  had  been  thrown  from  his  horse  was  brought  to 
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the  author  for  treatment  suffering  from  a  fracture  of  the  base.  He  died 
during  the  second  week,  and  an  autopsy  showed  a  collection  of  pus  above 
and  below  the  lacerated  dura  immediately  overlying  the  horizontal  plate 
of  the  ethmoid.  A.  Frankel  showed  conclusively  that  infection  of  the 
pia  mater  in  a  case  had  resulted  from  pyogenic  organisms  that  had  found 
their  way  from  the  nose  through  a  fissure  in  the  bone  and  advanced 
anteriorly.  In  this  case  there  was  a  meningitis  caused  by  Diplococcus 
pneumonia,  ending  fatally  on  the  twenty-sixth  day  after  a  fracture  of 
the  base  involving  the  orbital  roof  had  been  sustained.  Microscopical 
examination  showed  the  same  cocci  to  be  present  in  the  nasal  mucous 
membrane  that  were  found  in  the  meningeal  exudate.  As  these  are  fre- 
quently found  physiologically  in  the  nasal  passages,  there  can  be  no 
question  that  the  infection  of  the  wound  at  the  base  of  the  skull  was 
brought  about  by  the  Diplococcus  pneumonic?.  Other  closed  cavities  at  the 
base  of  the  skull  may  be  infected  by  organisms  that  are  naturally  found 
in  these  cavities,  as,  for  example,  the  tympanic  cavity  which  communi- 
cates with  the  superior  nasopharynx  through  the  Eustachian  tube.  This 
is  particularly  liable  to  take  place  from  the  external  auditory  canal, 
regarding  whose  rich  microscopical  flora  bacteriological  examinations  of 
aurists  have  testified.  The  cause  of  infection  finds  entrance  through  a 
laceration  of  the  drum  membrane  or  through  a  penetrating  wound  of  the 
roof  of  the  auditory  canal  that  communicates  with  the  fracture  in  the 
bone.  Unquestionably  infection  of  fractures  of  the  base  can  take  place 
in  this  way,  even  if  the  fracture  communicates  with  the  outer  world 
through  a  hidden  and  minute  wound  of  the  mucous  membrane.  It  is 
probable  that  the  abundant  early  hemorrhage  affords  some  protection 
against  the  invasion  of  infectious  organisms  by  washing  them  out  of  the 
nose  and  mouth. 

V.  Volkmann  was  the  first  to  attempt  by  antiseptic  means  to  prevent 
the  infection  of  fractures  of  the  base.  Some  years  ago  the  author  gave 
up  entirely  the  use  of  antiseptics  for  irrigating  the  auditory  canal.  By 
this  method  thorough  disinfection  of  the  auditory  canal  or  the  tympanic 
cavity  can  never  be  carried  out.  It  may  only  result  in  carrying  infectious 
materials,  wax,  and  shreds  of  epidermis  to  the  site  of  fracture.  The 
auditory  canal  should  be  wiped  out ;  and  if,  as  is  usually  the  case,  hemor- 
rhage continues,  it  should  be  filled  with  a  tampon  of  gauze.  This  should 
be  removed  frequently  during  the  first  day  whenever  it  has  become  sat- 
urated with  blood,  while  a  light  sterile  dressing  holds  it  in  contact  with 
the  external  ear,  which,  together  with  the  surrounding  parts,  should  be 
carefully  cleansed.  There  is  nothing  more  that  the  author  can  suggest 
doing,  and  he  has  been  well  satisfied  with  the  results  obtained  in  fractures 
of  the  base  treated  in  this  way.  He  would  not  advise  tamponing  the  nose 
in  this  manner  as  a  prophylactic  measure.  The  secretion  of  mucus  from 
Schneider's  membrane  is  only  increased  by  the  irritation  of  such  a  foreign 
body,  even  though  it  be  a  soft  and  pliant  one,  and  the  holding  back  of 
the  secretion  by  the  tampon  can  be  no  advantage.  Only  the  presence 
of  considerable  hemorrhage  should  induce  the  surgeon  to  tampon  the 
nasal  passages. 
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It  is  necessary  to  do  more  in  those  cases  in  which  a  fissure  of  the  base 
communicates  externally  through  a  wound  in  the  roof  of  the  skull.  No 
matter  how  small  this  wound  may  be,  it  should  be  protected  from  becom- 
ing infected  throughout  the  whole  process  of  healing,  and  every  effort 
made  to  have  it  close  as  rapidly  as  possible.  By  these  means  the  entire 
fissure  is  protected,  which  would  otherwise  be  exposed  to  infection 
throughout  the  whole  period  of  suppuration,  granulation,  and  cicatriza- 
tion. In  caring  for  a  wound  and  fracture  at  the  vault,  splinters  of  bone 
that  reach  to  the  base  have  been  removed. 

Should  the  flow  of  cerebrospinal  fluid  from  the  ear  become  turbid  or 
purulent,  there  is  danger  of  a  basilar  meningitis,  especially  dangerous 
as  there  is  little  that  can  be  done  to  prevent  its  progress.  Wiping  out 
the  ear  and  tamponing  it  with  iodoform  gauze  is  a  much  better  plan  than 
the  common  practice  of  irrigating  with  astringents,  and  this  should  be 
repeated  several  times  in  the  course  of  the  day.  If  suppuration  and 
inflammation  are  limited  to  the  middle  ear  and  the  mastoid  process,  the 
surgeon  may  expect  to  obtain  free  evacuation  of  pus  by  means  of  the 
modern  operation,  which  consists  in  chiselling  open  the  latter,  or  by  a 
more  radical  operation,  namely,  evacuation  of  pus  from  the  middle  ear 
or  even  the  middle  fossa  of  the  skull. 

Frequently  necrotic  pieces  of  bone  have  been  removed  from  the  ear 
or  the  mastoid  process  after  opening  the  latter  in  the  later  stages  following 
fractures  of  the  base.  Signs  of  inflammation  at  the  surface  of  the  mastoid 
process  or  distinct  fluctuation  at  the  same  point  or  over  the  temporal 
bone  above  the  concha  warranted  making  an  incision  and  led  to  the 
discovery  of  sequestra. 

Severe  cerebral  manifestations  and  blood  aspirated  from  the  naso- 
pharynx into  the  air-passages  in  the  case  of  a  comatose  patient  may 
demand  still  further  surgical  interference  in  the  shape  of  a  tracheotomy. 
The  author  found  it  necessary  to  perform  this  operation  immediately  in 
3  cases  brought  to  the  clinic  in  a  cyanotic  state  threatened  with  asphyxia. 
In  one  of  these  cases  the  operation  saved  the  patient's  life,  as  he  recov- 
ered from  his  fracture  arid  brain  lesion. 

Finally,  one  word  regarding  the  treatment  of  cephalhydrocele  and  de- 
fects of  the  skull  following  simple  fractures  of  the  skull  occurring  in 
children,  which  have  already  been  mentioned.  In  many  respects  the 
manifestations,  especially  the  nervous  symptoms,  produced  by  this  com- 
plication are  the  same  as  those  of  porencephalon,  and  it  seems  to  one 
that  it  would  be  worth  while  investigating  whether  there  is  not  always 
a  congenital  defect  of  brain  that  lies  at  the  foundation  of  these  tumors 
that  follow  traumatism.  To  bring  about  their  removal  puncture  fol- 
lowed by  injection  of  iodine,  incision  with  drainage,  and  dissec- 
tion of  the  portion  outside  the  skull,  with  or  without  drainage  of  the 
ventricles,  have  been  recommended.  In  three  operations  during  the  past 
year,  following  removal  of  the  cyst,  the  author  closed  the  defect  in  the 
skull  by  a  Konig-Miiller  bone-flap,  once  with  good  result,  and  in  the 
other  two  cases  with  collapse  and  death. 
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Incised  Wounds. — Wounds  of  the  skull  present  features  depending 
on  the  instrument  causing  the  injury.  If  the  blade  striking  the  skull  be 
narrow  and  keen,  the  edges  of  the  cleft  bone  are  sharp;  while  if  the  wedge 
penetrating  the  skull  be  blunt  and  angular,  the  bone  is  not  only  divided, 
but  is  also  forced  apart,  splintered,  and  comminuted.  Whether  a  smooth, 
clean-cut  wound  of  the  bone  be  produced,  or  one  combined  with  single 
or  multiple  fractures,  depends  therefore  on  the  character  of  the  instru- 
ment inflicting  the  injury.  The  immediate  injuries  sustained  by  the 
brain  as  the  result  of  incised  wounds  are,  like  those  of  the  bones,  depen- 
dent on  the  edge  of  the  weapon.  A  sharp  blade  may  pass  from  the  top 
of  the  skull  through  the  bone  and  penetrate  the  brain  without  immediate 
loss  of  consciousness  taking  place ;  but  the  mere  shock  of  a  blow  delivered 
with  a  blunt  weapon  may  produce  contusion  of  the  brain  or  loss  of  con- 
sciousness as  the  result  of  concussion. 

The  keen  "Schlager"  of  the  students,  and  the  excellent  small  arms 
of  certain  warlike  races,  as,  for  example,  the  Schaschkas  of  Tscherkessia, 
divide  the  bone  clean  and  smooth  with  artistic  skill.  However,  even 
these  weapons  may  cause  splintering  of  one  or  other  edge  of  the  wound, 
especially  at  the  inner  table,  if  the  blow  be  not  delivered  forcibly  enough. 

According  to  the  depth  of  the  wound  in  the  bone,  penetrating  and  non- 
penetrating  wounds  of  the  skull  may  be  distinguished.  Injuries  are  further 
classified  according  to  the  direction  in  which  a  blow  is  delivered.  Thus 
are  distinguished:  1.  Simple  cuts  and  superficial  scratches,  limited  to  the 
outer  table  (the  "Hedra"  of  the  ancients).  2.  Division  of  both  tables 
by  blows  delivered  in  a  direction  perpendicular  to  the  surface  of  the 
bone  ("Ekkope")-  3.  Oblique  or  horizontal  blows,  splitting  both  tables, 
but  not  completely  cutting  off  a  flap  of  bone  ("  Diakope").  4.  Complete 
solution  of  a  segment  of  skull,  in  which  the  bone  may  remain  attached 
to  the  soft  parts  or  both  be  cut  off  at  the  same  time  ("Aposkeparnismus"). 
The  first-named  injuries  are  linear  wounds,  the  latter  flap-wounds  and 
wounds  with  loss  of  substance. 

Linear  wounds  are  produced  by  blows  delivered  in  a  more  or  less 
perpendicular  direction,  and  the  edges  gape  in  proportion  to  the  thick- 
ness of  the  instrument.  These  wounds  will  tend  to  gape  more  where 
blows  are  delivered  in  a  direction  more  or  less  at  an  angle  to  the  surface. 
The  edge  of  the  wound  corresponding  to  the  superior  edge  of  the  blade 
is  usually  raised  above  the  level  of  the  opposite  one;  this  is  owing  to  its 
being  actually  lifted,  and  not  because  the  lower  one  is  depressed.  When 
the  direction  of  the  blow  is  very  oblique,  approaching  the  horizontal 
plane,  flap-wounds  are  produced,  the  free  edge  of  which  always  has  a 
circular  outline  owing  to  the  spherical  form  of  the  skull,  while  the  attached 
portion  appears  bent  or  broken  in.  The  smaller  the  base  of  attachment, 
the  nearer  is  the  approach  to  a  wound  with  loss  of  substance,  in  which 
a  larger  or  smaller  piece  of  the  skull  is  knocked  off,  either  in  its  entire 
thickness  or  only  as  far  as  the  diploe.  At  the  same  time  the  soft  parts 
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covering  the  bone  may  be  cut  away,  or  they  may  remain  attached  to 
the  rest  of  the  skull  with  the  loose  fragment  of  bone  remaining  adherent 
to  them. 

Bone-wounds  of  the  skull  are  combined  with  fractures,  not  only  in  the 
form  of  small  splinterings  of  the  inner  table,  but  as  a  rule  in  the  case 
of  blunt,  heavy,  wedge-shaped  weapons.  There  are  also  produced  depres- 
sion of  the  edges  of  the  wound,  breaking  off  of  larger  fragments,  and 
fissures  that  are  prolonged  to  quite  a  distance  beyond  the  site  of  injury. 
This  is  especially  the  case  in  axe-wounds.  In  these  cases  one  nearly 
always  finds  extensive  comminution. 

The  majority  of  linear,  and  still  more  so  flap-wounds,  are  combined 
with  fissures,  with  very  typical  arrangement.  From  each  angle  of  the 
wound  a  crack  runs  in  the  bone  for  some  distance,  following  exactly  the 
line  of  the  meridian  passing  through  the  place  of  injury.  If  a  blow  be 
delivered  in  the  direction  of  the  coronal  suture,  fissures  may  reach  as  far 
as  the  base;  while  in  injury  of  the  frontal  bone  delivered  in  a  vertical 
direction,  fissures  have  been  frequently  found  prolonged  to  the  roof  of 
the  orbit.  In  the  case  of  blows  delivered  in  an  oblique  direction, 
producing  wounds  that  approach  flap-wounds  in  form,  fissures  are 
formed,  prolonging  the  line  of  a  circle,  of  which  the  rounded  free  edge 
of  the  flap  may  be  considered  a  segment.  There  can  be  no  question 
that  wedging  and  flattening  are  combined  in  the  production  of  these 
fissures. 

Course. — The  course  of  sharply  incised  wounds  seems  to  be  more 
favorable  than  that  of  fractures  of  the  skull,  as  far  as  can  be  determined 
by  the  statistics  of  the  War  of  the  Rebellion,  and  the  fact  that  in  the 
pathological  collections  of  hospital  museums  three  or  four  times  as  many 
specimens  of  healed  incised  wounds  are  found  than  healed  fractures. 
It  would  seem  a  priori  that  the  brain  is  more  frequently  involved  in  case 
of  fracture  than  in  connection  with  incised  wounds,  and  the  significance 
of  every  injury  of  the  skull  depends  on  the  complications  of  the  brain 
and  brain  membranes.  In  case  of  incised  wounds  the  surgeon  may  find 
simply  a  very  fine,  hair-like  division  at  the  surface  of  a  hemisphere, 
while  in  fractures  there  may  be  produced  contusions  of  more  or  less 
extensive  portions,  infiltration  with  blood,  and  lacerations  not  necessarily 
limited  to  the  site  of  fracture.  The  mere  fact  of  a  wound  penetrating 
the  skull,  whether  it  be  clean  and  smooth  or  contused  and  lacerated,  is 
in  itself  of  serious  import.  Whether  the  brain  be  injured  or  not,  infec- 
tious materials  may  be  carried  to  the  delicate  membranes  covering  the 
brain  and  serve  as  the  starting  point  of  a  progressive  purulent  inflam- 
mation, a  meningitis.  As  in  compound  fractures,  the  greatest  danger  to 
life  lies  in  meningitis;  traumatic  osteomyelitis  comes  second,  bringing 
with  it  secondarily  thrombosis  of  sinuses  and  pyaemia. 

Hemorrhages  following  penetrating  incised  wounds  are  more  easily 
recognized  and  more  easy  of  access  than  the  same  injuries  to  vessels  in 
connection  with  fractures.  The  longitudinal  sinus  is  most  frequently 
involved,  while  very  little  has  been  reported  regarding  injuries  of  the 
meningeal  arteries. 
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Prognosis. — Non-penetrating  incised  wounds  offer  a  favorable  prog- 
nosis. Naturally  they  are  subject  to  tiie  same  disturbances  and  dangers 
as  similar  wounds  of  the  soft  parts.  The  course  of  flap-wounds,  particu- 
larly those  complicated  by  splintering  and  comminution  as  the  result  of 
blows,  may  be  a  very  long  and  tedious  one.  Portions  of  bone  along  the 
edge  may  become  necrotic,  and  be  thrown  off  by  a  slow  process  of  exfo- 
liation. 

Flaps  of  bone  produced  by  obliquely  directed  blows  may  become  re- 
attached,  but  there  is  always  some  loss  of  substance  at  the  periphery  owing 
to  the  breaking  or  rounding  off  of  the  edges,  making  it  appear  as  if  they 
had  beocme  contracted  toward  the  base  of  attachment.  This  peripheral 
loss  of  substance  is  even  greater  if  the  border  zone  become  entirely  or 
partially  necrotic.  In  case  of  penetration  of  the  skull  a  cleft  always 
remains,  closed  only  by  fibrous  cicatricial  tissue  adherent  to  the  dura. 

Before  asepsis  was .  understood  the  disk  of  bone  detached  in  the  case 
of  wounds  with  loss  of  substance  was  usually  lost  as  the  result  of  necrosis. 
Even  in  these  times,  however,  instances  of  reimplantation  were  reported. 
The  fragment  of  bone  at  times  regained  its  original  position  and  became 
attached  to  some  part  of  the  edge  of  the  wound,  or,  having  been  displaced, 
it  rested  with  its  cerebral  surface  on  the  outer  surface  of  the  rest  of  the 
bone  and  became  attached  in  this  manner. 

Diagnosis. — The  diagnosis  of  incised  wounds  of  the  skull  is  easy,  as 
wounds  of  the  soft  parts  overlying  them  usually  have  a  tendency  to  gape. 
On  the  other  hand,  it  may  be  exceedingly  difficult  to  determine  whether 
in  a  given  case  a  wound  has  penetrated,  or  whether  extensive  fissures 
and  comminution  are  present  at  the  same  time,  especially  when  the  latter 
involve  the  inner  table.  Taking  into  consideration  the  length  of  a  linear 
wound  that  gapes  very  little,  one  may  be  able  to  decide  whether  or  not 
it  has  penetrated.  If  a  wound  in  a  given  case  extends  over  a  large  part 
of  the  vault,  it  must  necessarily,  on  account  of  the  spherical  form  of  the 
skull,  have  penetrated  at  its  middle  portion.  Any  further  diagnostic 
measure  except  these  calculations,  and  noting  the  presence  of  pulsation 
in  the  blood  filling  the  wound,  are  useless  and  may  do  harm.  In  the  case 
of  larger  wounds  that  show  considerable  gaping,  in  which  the  fact  of  the 
wound-edges  being  far  apart  shows  that  the  injury  was  inflicted  by  a 
broad,  wedge-shaped  weapon,  it  is  safe  to  assume  from  the  beginning 
that  comminution  of  the  edges  has  occurred. 

Treatment. — The  treatment  of  incised  wounds  is  practically  the  same 
as  that  of  compound  fractures,  to  which  reference  has  been  made.  In 
linear  wounds  with  little  gaping  the  method  employed  should  be  the 
same  as  in  similar  wounds  of  the  scalp — thorough  arrest  of  all  hemor- 
rhage and  suturing  with  fine,  carefully  sterilized  silk.  The  sutures 
should  be  placed  close  together,  and  close  the  wound  except  at  one  or 
two  places.  In  most  cases  treated  soon  after  injury  the  results  were 
most  gratifying.  If,  however,  suppuration  sets  in,  the  sutures  should 
of  course,  be  partially  or  entirely  removed,  and  the  further  treatment  be 
that  of  wounds  of  the  soft  parts  complicated  by  cellulitis  and  abscess 
formation. 
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Suturing  of  the  wounds  should  also  be  attempted  in  those  cases  in 
which  after  examination  there  remains  some  doubt  as  to  the  condition 
of  the  inner  table.  If  there  were  more  opportunities  to  make  post-mortem 
examinations  in  cases  that  have  recovered  from  penetrating  wounds  of 
the  skull,  one  would  find  frequently  that  reattachment  of  fragments  has 
taken  place,  especially  when  the  bone  is  only  partially  detached.  The 
suturing  of  wounds  in  doubtful  cases,  as  indicated  above,  is  amply  justi- 
fied, the  more  so  as  under  these  circumstances  the  rapid  union  of  the 
soft  parts  covering  the  wound  is  the  principal  factor  in  preventing  inflam- 
mation and  necrosis  of  bones.  Assuming  that  suppuration  does  take 
place  beneath  the  closed  soft  parts,  it  is  easy  to  reopen  the  wound  and 
prevent  further  danger.  Hemorrhage  from  the  longitudinal  sinus  may 
be  controlled  by  a  compress  of  iodoform  gauze  introduced  through  the 
gaping  wound,  just  as  would  be  done  if  in  trephining  the  mastoid  process 
the  sinus  be  wounded.  A  favorable  course,  in  penetrating  wounds 
involving  the  sinus,  has  been  frequently  reported;  hemorrhage  from  the 
meningeal  artery  requires  more  extensive  interference.  The  wound  must 
be  enlarged  by  gouging  or  boring  and  the  vessel  ligated. 

If  a  disk  of  bone  is  completely  detached,  and  is  only  adherent  to  the 
flap  of  soft  parts  by  its  periosteal  surface,  it  is  usually  sufficiently  nour- 
ished, and  reimplantation  should  therefore  be  attempted.  Incised 
wounds  of  the  frontal  region  are  frequently  inflicted  in  such  a  direction 
that  besides  the  soft  parts  a  piece  of  the  supraorbital  ridge  is  at  the  same 
time  cut  off.  Experience  has  shown  that  even  these  cases  are  capable 
of  good  union.  In  all  cases,  then,  it  is  safe  to  count  on  the  union  of  frag- 
ments of  bone  attached  only  to  the  soft  parts,  provided  aseptic  methods 
are  carried  out.  By  carefully  observing  the  patient  any  damage  follow- 
ing a  failure  to  obtain  a  good  result  may  be  guarded  against;  while  if 
successful  the  period  of  recovery  is  very  much  shortened  and  the  danger 
lying  in  suppuration  of  the  bone  is  correspondingly  diminished.  Should 
the  edge  of  the  wound  be  much  fractured,  and  larger  fragments  be  broken 
from  the  inner  table,  and  be  more  or  less  depressed,  an  incised  wound 
must  be  considered  a  compound  fracture  and  treated  accordingly. 
Wounds  should  therefore  be  cleansed,  trimmed,  and  prepared  just  as  if 
they  were  fractures.  Arid  from  the  same  point  of  view  it  should  be 
decided  whether  they  are  to  be  closed  or  left  open. 

If  pieces  of  bone  are  chopped  off  together  with  the  soft  parts  covering 
them,  an  attempt  should  be  made  to  close  the  wound  by  a  plastic  opera- 
tion after  reimplantation  of  the  bone  fragment  if  it  is  available.  Even 
in  the  case  of  larger  defects  good  results  have  been  obtained  by  these 
methods. 

Punctured  Wounds. — Pointed  instruments,  knives,  daggers,  bayonets 
of  civilized  nations,  arrows  and  tomahawks  of  savage  tribes,  piercing  the 
skin,  may  penetrate  the  skull  to  a  greater  or  less  degree  and  injure  the 
brain  and  brain-membranes.  If  the  puncture  be  delivered  in  an  oblique 
direction,  the  piercing  instrument  will  glance  from  the  smooth  surface 
of  the  hard  skull  and  only  scratch  it  superficially.  Whether  punctured 
wounds  penetrate  or  fail  to  pass  through  the  entire  thickness  of  bone 
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depends  on  the  violence  of  impact,  the  character  of  the  instrument,  as 
well  as  the  thickness  of  the  particular  portion  of  the  skull.  As  instru- 
ments are  not  always  withdrawn  in  the  direction  in  which  they  entered, 
the  points  of  their  blades  are  quite  easily  broken  off  and  remain  em- 
bedded in  the  bone. 

There  are  two  dangers  in  punctured  wounds  as  in  all  other  injuries 
of  the  skull:  complicating  injury  of  the  brain,  and  infection  with  pyogenic 
micro-organisms.  As  the  foreign  body  remaining  embedded  in  the  bone, 
be  it  the  point  of  a  knife  or  dagger,  may  have  carried  in  infectious  mate- 
rials, and  may  have  caused  comminution  of  the  inner  table,  it  should  be 
removed.  The  wound  must  be  enlarged  and  the  foreign  body  chiselled 
out  of  the  bone.  The  more  rusty  and  soiled  it  is,  the  more  reason  there 
is  for  considering  the  wound  an  infected  one.  It  must  therefore  be  left 
open.  Hemorrhage  should  be  controlled  and  the  cavity  of  the  wound 
filled  with  iodoform  gauze. 

The  comminution  produced  along  the  course  of  a  wound,  especially 
the  fragments  broken  from  the  inner  table,  cause  punctured  wounds 
brought  about  by  blunt  or  wedge-shaped  instruments  to  be  very  like 
perforated  fractures  of  the  skull.  English  authorities  have  placed  both 
forms  of  injuries  in  the  special  class  of  "punctured  fractures."  A  type 
of  these  are  direct  perforated  fractures,  produced  by  objects  forced 
through  the  nose  or  orbit  to  and  into  the  base  of  the  skull. 

The  roof  of  the  orbit  may  be  fractured  by  comparatively  little  violence 
owing  to  the  thinness  of  its  bony  walls.  Under  such  circumstances  the 
impact  is  directed  against  the  prominent  supraorbital  ridge,  and  the 
fracture  prolonged  to  the  horizontal  portion  of  the  frontal  bone,  or  the 
inflicting  objects  penetrate  the  plate  at  a  point  more  posteriorly  and 
internally. 

Where  a  wound  above  the  supraorbital  ridge  exposes  the  site  of  frac- 
ture, it  is  frequently  possible  to  discover  directly  by  inspection  or  on 
digital  examination  the  continuation  of  a  fracture  posteriorly,  especially 
if  the  violence  has  been  great,  in  which  case  a  fissure  may  extend  upward 
through  the  vertical  portion  of  the  frontal  bone.  Berlin  reports  a  favor- 
able course  in  17  of  20  cases  of  fracture  of  the  orbital  ridge  in  connection 
with  fracture  of  the  orbital  roof.  He  collected  also  52  cases  in  which 
there  was  direct  fracture  of  the  wall  of  the  orbit  without  involvement  of 
the  orbital  ridge.  In  these  cases  the  inflicting  object  passed  through  the 
open  base  of  the  orbital  cavity,  penetration  of  skin,  conjunctiva,  or 
eyeball  itself  preceding  that  of  the  bone. 

The  instruments  were  usually  of  considerable  length,  such  as  canes, 
umbrellas,  pipe-stems,  rapiers,  or  pitchforks;  or  they  were  pointed  ob- 
jects on  top  of  which  the  patient  fell,  such  as  pencils  of  all  kinds,  needles, 
or  pieces  of  wood.  They  frequently  penetrated  the  brain.  In  the 
majority  of  cases  they  entered  along  the  inner  wall  or  roof  of  the  orbit, 
penetrating  the  latter  in  its  posterior  portion  or  in  the  region  of  the  supe- 
rior orbital  fissure.  Passing  along  the  outer  wall  or  the  outer  half  of  the 
floor  of  the  orbit,  they  effected  an  entrance  into  the  cranial  cavity  through 
the  region  of  the  sphenoidal  fissure  or  penetrated  through  the  optic 
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foramen,  injuring  the  optic  nerve.  Foreign  bodies  passing  along  the 
inner  half  of  the  floor  of  the  orbit  may  be  deflected  toward  the  sphenoidal 
fissure,  as  a  convex  irregularity  at  this  part  of  the  floor  of  the  orbital 
cavity  obstructs  the  path  in  the  direction  of  the  foramen  rotundum. 

These  fractures  of  the  roof  of  the  orbit  are  perforated  fractures  with 
fissures  and  splinters  radiating  from  the  point  of  penetration.  When  a 
foreign  body  passes  through  the  sphenoidal  fissure,  it  causes  a  fracture 
of  the  bones  bounding  the  fissure.  Penetration  of  the  greater  wing  of 
the  sphenoid  has  been  observed. 

A  foreign  body  may  penetrate  either  the  upper  or  lower  eyelid,  or  the 
eyelids  may  not  be  injured  at  all,  as  in  its  course  it  may  pass  between 
the  eyeball  and  the  tarsal  conjunctiva,  penetrating  the  reflected  fold  of 
the  conjunctiva.  The  severity  of  an  injury  may  be  overlooked,  especially 
if  the  penetrating  body  has  broken  off  and  remains  embedded  in  the 
orbital  cavity  or  even  in  the  brain.  In  the  case  of  a  cane- thrust  through 
the  orbit  into  the  cranial  cavity  the  ferrule  may  be  stripped  off  on  its 
withdrawal  and  remain  embedded  in  the  brain.  If  a  foreign  body  remain 
in  the  adipose  tissue  of  the  orbital  cavity,  and  be  of  some  size,  it  can  usu- 
ally be  discovered  after  careful  search.  The  position  of  the  eyeball  is 
usually  somewhat  prominent,  or  displaced  in  a  direction  away  from  the 
foreign  body;  this  may  therefore  aid  in  the  search  for  the  latter.  In  the 
case  of  metallic  objects,  as  ferrules  of  canes  or  umbrellas,  an  .T-ray 
picture  is  indispensable,  and  determines  not  only  the  presence  of  a  foreign 
body,  but  also  its  exact  position  and  location  in  the  orbital  cavity  or 
brain. 

Treatment. — The  treatment  consists  in  aseptic  closure  of  the  wound, 
provided  the  presence  of  a  foreign  body  has  been  excluded  by  the  history, 
as,  for  instance,  by  inspection  of  the  inflicting  instrument.  It  may  be 
assumed  that  in  these  wounds,  as  in  a  large  class  of  gunshot-wounds, 
the  profuse  hemorrhage  taking  place  at  the  beginning  has  been 
sufficient  to  wash  out  all  infectious  materials  that  may  have  gained 
entrance.  The  eye  should  be  closed  and  the  whole  region  between  the 
nose  and  orbital  ridge  padded  out  with  soft  gauze.  Considerable  press- 
ure should  be  exerted  by  tightly  drawn  but  well-padded  bandages. 
Should  a  foreign  body  have  been  embedded  for  some  time  in  a  wound 
before  it  is  removed,  or  the  entrance  of  dirt,  dust,  etc.,  appears  probable 
from  inspection  of  the  wound,  and  from  its  character  or  that  of  the 
inflicting  instrument,  it  is  better  to  forego  the  advantages  derived  from 
rapid  healing  and  closure  of  a  small  wound,  and  open  up  as  far  as  the 
site  of  fracture  in  the  orbital  roof  by  dividing  the  skin  and  orbital  adipose 
tissue.  The  presence  of  hemorrhage  and  the  small  space  occasioned  by 
the  necessity  of  sparing  the  eyeball  make  operative  procedures  difficult. 
The  method  of  \V:i«rn«M-  may  be  recommended,  therefore,  for  removing 
foreign  bodies  and  establishing  a  wide-open  wound  as  far  as  the  site  of 
fracture.  This  consists  in  the  temporary  resection  of  a  wedge-shaped 
pi<-(-«  of  bone  from  the  orbital  ridge  and  the  adjacent  bones  of  the  face, 
similar  to  the  method  of  Kriinlein  for  operating  on  twin-sac  dermoids 
of  the  orbital  cavity.  All  bleeding  having  been  stopped,  the  cavity  of 
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the  wound  should  be  filled  with  iodoform  gauze,  and  according  to  the 
amount  of  saturation  this  may  be  left  in  place  or  changed  repeatedly 
until  the  wound  ceases  to  show  signs  of  inflammation  and  the  tempera- 
ture returns  to  normal.  The  flap  of  bone  and  soft  parts  that  were  turned 
aside  should  then  be  replaced.  Very  rarely  the  lamina  cribrosa  has 
been  broken  by  punctures  of  the  nasal  passages. 

Gunshot  Wounds.— The  modern  projectiles  of  small  firearms  that 
have  been  introduced  into  all  the  larger  armies  are  characterized  by  their 
small  calibre,  their  hard  shell  (mantle),  and  their  high  initial  velocity. 
While  the  soft-lead  bullet  of  the  Russian  army  used  in  the  last  Turkish 
war  attained  an  initial  velocity  of  390  metres  (1200  feet)  per  second,  the 
steel-mantled,  hard-lead  bullet  of  the  German  army  attains  640  metres 
(2000  feet)  per  second.  This  great  increase  in  the  initial  velocity  is  the 
principal  factor  in  explaining  the  peculiarities  of  the  injuries  produced 
by  these  projectiles.  Formerly  dependence  was  placed  on  observations 
made  in  actual  warfare.  At  the  present  time  the  action  of  projectiles 
is  studied  by  shooting  at  the  human  cadaver  and  at  living  animals. 
Among  very  extensive  researches  reference  will  only  be  made  to  the  works 
of  Kocher,  P.  v.  Bruns,  and  that  of  the  medical  department  of  the 
Imperial  Royal  Prussian  War  Department,  published  by  v.  Coler  and 
Schjerning.  They  explain  the  laws  of  gunshot-wounds  of  the  skull 
and  place  them  on  a  definite  basis. 

In  gunshot  fired  at  very  short  range  the  skullcap,  together  with  the 
scalp  covering  it,  is  torn  into  many  pieces  which  with  the  mangled 
brain  are  scattered  to  quite  a  distance.  At  a  range  of  50  metres  (160feetJ 
the  scalp  is  preserved  and  continues  to  hold  the  skull  together,  though 
the  latter  is  broken  into  many  fragments.  The  scalp  shows  two  defects, 
with  lacerated  edges,  from  which  brain-tissue  exudes:  the  wound  of 
entrance  and  that  of  exit.  At  a  range  of  100  metres  (325  feet)  the  destruc- 
tion of  the  skull  is  somewhat  less,  though  two  zones  of  comminution  can 
be  found  grouped  about  the  wounds  of  entrance  and  exit.  The  lines  of 
fracture  are  in  part  arranged  radially,  in  part  encircling  the  bullet-hole 
like  a  series  of  bursting  and  bending  fractures.  The  fissures  may  become 
united  with  one  another,  forming  a  network  spread  over  the  entire  skull. 
The  diameter  of  the  wound  of  exit  in  the  skin  does  not  exceed  20-30  mm. 
At  increasing  range  the  damage  done  by  the  projectile  continues  to  grow 
less.  The  zones  of  comminution  do  not  run  into  each  other,  but  are 
more  sharply  circumscribed.  At  a  range  of  from  SCO  to  1200  metres 
(2600  to  4000  feet)  the  fissures  encircling  the  bullet-holes  disappear,  and 
only  the  radial  fissures  are  present;  these  disappear  at  a  range  of  1600 
metres  (5200  feet)  and  upward,  except  that  there  is  one  fissure  connecting 
the  wound  of  entrance  with  the  wound  of  exit.  Even  this  is  no  longer 
present  at  a  range  of  from  1800  to  2000  metres  (5600  to  6500  feet) ;  at 
this  distance  there  are  clean-cut  bullet-holes.  It  was  riot  until  a  range 
of  2700  metres  (8700  feet)  had  been  reached  that  the  skull  was  not  per- 
forated and  the  bullet  remained  embedded  in  the  brain.  Naturally  indi- 
vidual injuries  do  not  always  bear  the  same  accurate  relation  to  the  given 
distance  of  range,  in  the  first  place,  owing  to  special  circumstances,  as, 
VOL.  L— 8 
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for  example,  the  varying  thickness  of  the  skull  in  different  individuals, 
and  furthermore  on  account  of  the  fact  that  the  angle  at  which  a  pro- 
jectile strikes  an  object  is  also  variable.  The  degree  and  form  of  injury 
are  constant  only  up  to  a  range  of  800  metres  (2600  feet).  The  injuries 


FIG.  33. 


Gunshot- wounds  of  the  skull. 

FIG.  34. 


<  .iiii-ln. i-\vouinl-i  of  the  skull. 

of  the  dura  mater  are  analogous  in  their  character  to  those  of  the  skull. 
If  the  latter  be  completely  shattered,  the  dura  is  correspondingly 
torn  to  pieces.  If  the  skull  be  broken  into  many  fragments,  but  still  held 
together  by  the  soft  parts,  there  are  lacerations  as  long  as  10  cm.,  corre- 
sponding to  the  wounds  of  entrance  and  exit,  besides  a  number  of  shorter 
ones  corresponding  to  the  longer  fissures.  At  increasing  range  these  grow 
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less  and  less,  being  limited  finally  to  two  defects  at  the  points  of  entrance 
and  exit.  In  the  case  of  short  range  up  to  a  distance  of  100  metres 
(325  feet)  the  entire  brain  is  severely  injured  in  the  form  of  diffuse 
hemorrhages  and  areas  of  contusions,  the  ventricles  being  filled  with 
blood.  This  lesion  is  present  even  when  a  projectile  traverses  only  the 
bone,  when,  for  example,  it  ploughs  along  the  base.  A  projectile  passing 
from  the  mouth  through  the  anterior  fossa  of  the  skull  and  out  at  the 
forehead  produces  less  extensive  local  damage  than  one  traversing  the 
skull  from  the  forehead  to  the  occiput.  With  increasing  range  the  local 
injuries  of  the  brain  become  less  severe,  until  finally  the  sinus  produced 
by  the  bullet  has  a  smaller  diameter  at  its  middle  portion  than  at  either 
the  wound  of  entrance  or  exit.  A  further  factor  not  present  in  ordinary 
fractures  is  responsible  for  the  explosive  or  expansile  effect  produced  by 

FIG.  35. 


Gunshot-wounds  of  the  skull. 


short-range  shots.  This  is  the  hydrodynamic  action  on  the  part  of  the 
semifluid  brain.  It  is  known  from  the  experiments  of  v.  Coler  and 
Schjerning  that  this  explosive  action  at  short  range  is  in  proportion  to 
the  active  force  with  which  a  projectile  arrives  at  its  destination. 

The  expansion  produced  in  the  skull  may  be  illustrated  by  a  projectile 
fired  into  a  vessel  of  lead  or  tin  filled  with  water  or  plaster.  Water  or  a 
semifluid  substance  like  wet  plaster,  soft  brain,  or  sand  mixed  with  water, 
transmits  pressure  received  equally  and  without  loss  in  all  directions 
A  certain  amount  of  the  energy  possessed  by  the  penetrating  projectile 
is  transmitted  to  the  water  filling  the  metallic  box.  In  this  way  it  be- 
comes possessed  of  energy  which  is  exerted  against  the  wall  of  the  vessel, 
stretching  and  bursting  the  same.  It  is  not  simply  the  action  of  hydraulic 
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pressure,  but  the  hydrodynamic  action  of  the  active  force  of  the  projectile 
transmitted  to  the  contained  fluid.  If  the  leaden  vessel  closed  on  all  sides 
be  empty,  it  is  simply  perforated,  just  as  if  it  had  been  filled  with  sand. 
In  both  cases  the  walls  of  the  vessel  remain  uninjured  except  for  the 
perforations  at  the  points  of  entrance  arid  exit.  The  result  is,  however, 
entirely  different  if  the  metallic  vessel  be  filled  with  water,  plaster,  or 
brain.  In  this  case  it  is  burst  asunder  and  its  walls  bent  from  within 
outward.  That  this  is  caused  not  by  simple  hydraulic  pressure,  but 
by  hydrodynamic  force,  is  proved  by  v.  Coler  and  Schjerning  from  the 
fact  that  the  bursting  of  the  walls  takes  place  in  the  vessel  rilled  with 
wT'dter  whether  it  be  open  or  closed.  Hydraulic  pressure  would  cause 
bursting  only  in  case  of  a  completely  closed  vessel.  By  determining  the 
degree  of  pressure  the  experimenters  were  able  to  conclude  that  the 
velocity  with  which  the  water  was  thrown  from  the  bursting  vessel  was 
higher  than  it  could  have  been  had  it  been  caused  by  hydraulic  pressure. 

FIG.  36. 


Gunshot-wounds  of  the  skull. 


Ill  the  case  of  hydraulic  pressure  the  bursting  of  the  vessel  would  have 
to  take  place  instantly  at  the  moment  of  entrance  of  the  projectile,  so 
that  when  the  latter  reached  the  opposite  wall  the  same  would  have  been 
already  opened.  In  every  case,  however,  in  which  the  bent-out  portions 
of  ihe  biu-M  vessel  were  put  back  in  their  original  position,  the  hole  of 
exit  was  found.  It  has  been  definitely  settled  from  the  above  that  in 
short- range  shots  with  modern  small-calibre  projectiles  the  skull  is  burst 
by  hydrodynamic  pressure.  The  semisolid  brain  has  the  necessary 
physical  (pialitics  to  enable  it  to  take  up  the  active  force  of  the  projectile, 
combining  as  it  does  the  least  degree  of  compressibility  with  the  greatest 
mobility  of  its  molecules. 

The  gunshot  injuries  produced  by  the  modern  infantry  projectiles  on 
living  human  beings  that  have  been  reported  in  literature,  as  well  as 


INCISED,  PUNCTURED,  AND  GUNSHOT-WOUNDS  OF  SKULL.    H7 

FIG.  37. 


FIG.  38, 


FIG.  39. 

¥  -,, 


Exenteratio  cranii.  Gunshot-wound  of  skull  (modern  rifle,  Swiss  ordnance  weapon,  model 
1899).  Distance,  7  metres.  Brain  found  lying  on  its  base  to  the  left  of  corpse  at  a  distance  of  30 
cm.  Its  form  was  preserved.  (Kronleiii.) 

FIG.  37. — View  of  skull  from  left  side,  *  entrance  wound. 

FIG.  38.— View  of  skull  from  above. 

FIG.  39.— Cerebral  hemispheres,  near  it  on  left  cerebellum. 
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those  described  by  Deutsch  in  the  army  reports  of  the  Royal  Prussian 
Sanitary  Division,  principally  cases  of  suicide,  were  produced  at  extreme 
short  range  and  caused  instant  death.  The  cerebral  lesions  were  as 
extensive  as  in  experiments.  In  some  cases  the  brain  has  been  actually 
found  completely  removed  from  the  shattered  skull  (exenteratio  cranii, 
Figs.  37  to  39).  It  seems  hardly  possible  that  cerebral  lesions  produced 
by  short-range  shots  can  be  compatible  with  life.  Two  such  cases  were, 
however,  reported  by  Kronlein  in  which  the  shot  had  been  fired  at  a  very 
short  range  with  full  charge,  but  striking  at  a  tangent,  and  had  traversed 
only  a  small  segment  of  the  cerebral  hemisphere.  (Fig.  40.) 

FIG.  40. 


(iunshot- wound  of  forehead.  Total  blindness  of  both  eyes.  Ordnance  weapon,  model  1889. 
Arrow  indicates  direction  of  bullet  (tangential  direction  just  above  left  orbital  roof,  destroying 
tin-  left  eye.  then  piercing  inner  and  upper  wall  of  left  orbit  in  region  of  crista  galli,  wounding 
anterior  pole  of  left  frontal  lobe). 

The  bursting  of  the  skull  and  the  destruction  of  the  brain  were  ob- 
served even  in  the  Franco-Prussian  War  during  close  combats,  especially 
at  the  battle  of  Le  Bourget.  At  that  time  the  French  were  accused  of 
having  used  explosive  bullets.  The  relatively  low  initial  velocity  of  the 
Chassepol  projectile  (420  metres— 1300  feet— per  second),  as  compared 
with  that  of  the  modern  small-calibre,  completely  mantled  projectiles,  was 
compensated  for  by  the  change  in  shape  produced  in  the  soft-lead  bullet 
l-i  that  reason  these  were  almost  as  effective  as  the  modern  infantry 
projectile,  in  spite  of  only  about  half  the  initial  velocity.  The  important 
p:irt  played  !>y  this  chancre  in  shape  was  shown  in  the  early  experiences 
of  the  English  in  Afghanistan.  The  English  "full- jacketed  bullet"  pro- 
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duced  such  smooth,  clean-cut  wounds  of  the  soft  parts  and  bones  that 
the  enemy,  though  wounded,  were  not  stopped  in  their  wild,  onward  rush, 
and  were  exceedingly  dangerous  to  their  opponents  before  falling  to  the 
ground.  If,  however,  the  nickel  jacket  covering  the  lead  core  was  filed 
away  for  some  distance  from  the  point  (Dum-dum  projectiles — soft-nosed 
bullets),  its  effect  was  entirely  different.  At  a  range  at  which  the  full- 
mantled  bullet  would  produce  only  smooth,  narrow  wounds  thev  produced 
lacerations  and  contusions  of  the  tissues.  V.  Bruns  found  in  gunshot 
experiments  with  Dum-dum  bullets  that  at  short  range  they  produced 
injuries  far  more  terrible  than  those  caused  by  the  full-mantled  bullet. 
Skull  and  brains  were  changed  into  a  heap  of  splinters  mixed  with  par- 
ticles of  soft  tissues.  The  action  of  the  deformed  projectile  is  combined 
with  that  produced  by  the  high  initial  velocity  (" active  force").  The 
injuries  produced  by  such  gunshots  do  not  require  the  services  of  a  sur- 
geon. Surgical  attention  is  only  required  in  those  wounded  at  greater 
range.  The  author  observed  injuries  of  this  kind  in  28  skulls  collected 
during  the  Russo-Turkish  War,  which  have  been  described  with  illus- 
trations. Their  character  is  determined  not  only  by  the  elasticity  of  the 
skull,  but  also  by  the  wedge  action  of  the  projectile,  which  was  referred 
to  in  explaining  the  mechanism  of  certain  incised  wounds  of  the  skull. 
Injuries  like  those  produced  by  the  German  infantry  rifle  in  experiments 
at  100  metres  or  more  the  author  has  seen  only  in  those  left  dead  on  the 
field  or  in  soldiers  brought  in  a  dying  condition  to  the  dressing  stations. 
Numerous  fissures  radiate  in  all  directions  from  the  irregular,  angular, 
comminuted  wound  of  entrance,  uniting  again  at  the  wound  of  exit, 
which  is  similar  in  appearance.  In  their  course  they  communicate  with 
each  other  by  other  fissures  dividing  the  intervening  surface  of  bone  into 
a  number  of  fragments,  a  sort  of  mosaic  that  is  very  difficult  to  fit  together 
again  after  the  skull  has  been  macerated. 

The  majority  of  the  soldiers  wounded  in  the  skull  showed  grooved 
and  gutter-shaped  gunshot-wounds,  the  latter  being  principally  pene- 
trating furrows  or  elongated  losses  of  substance.  These  injuries,  which 
were  produced  by  bullets  striking  more  or  less  at  a  tangent,  showed 
certain  peculiarities.  On  studying  an  extensive  collection  of  them,  as 
the  author  had  the  opportunity  of  doing  in  20  specimens  of  this  kind, 
one  can  always  notice  that  at  one  point  of  the  gouged-out  loss  of  sub- 
stance the  edge  of  the  defect  is  more  sharply  cut  or  smoothly  broken  than 
in  the  rest  of  the  furrow.  This  point  is  always  at  the  end  of  the  groove 
pointing  toward  the  direction  from  which  the  bullet  came,  and  marks 
therefore  the  site  of  impact.  Further,  there  are  found  about  this  point 
one  or  two  concentric  circles  starting  from  and  coming  back  to  the  same 
point.  The  mechanism  in  the  occurrence  of  these  circular  fissures  is  the 
same  as  in  the  similar  circular  fissures  occurring  in  connection  with  bend- 
ing fractures  produced  by  blows  with  blunt  instruments,  such  as  ham- 
mers and  bolts.  A  bullet  entering  the  skull  at  an  angle  at  first  presses 
in  the  skull  and  then  proceeds  to  produce  fracture.  The  portion  of  the 
skull  depressed  by  the  forcible  impulse  of  the  projectile  undergoes  the 
same  changes  as  are  produced  in  connection  with  less  degrees  of  violence. 
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It  is  bent  in,  broken  at  the  periphery  of  the  depressed  area,  and  returns 
to  its  normal  position.  At  the  point  where  the  bullet  having  broken  out 
a  piece  of  the  skull  leaves  the  same,  the  changes  produced  are  as  constant 
as  those  described  at  the  point  of  impact.  At  this  place  there  is  always 
an  irregular  fracture,  with  comminution,  as  well  as  a  few  or  numerous 
fissures.  Some  of  the  detached  splinters  are  forced  by  the  bullet  under 
the  edge  of  the  bone  or  into  the  brain,  other  splinters  may  remain  em- 
bedded in  the  soft  parts,  and  still  others  be  torn  away  with  the  projectile. 

FIG.  41. 


Gunshot-wound  of  skull. 

The  comminution  of  the  inner  table  is  more  extensive  at  the  site  of 
impact  Hum  at  the  wound  of  exit,  where,  however,  the  outer  table  is 
more  seriouslx  damaged.  The  outline  resulting  from  comminution  of  the 
bone  may  vary  very  much.  At  times  the  wound  of  exit  is  broader  than 
any  other  part  of  the  loss  of  substance,  at  others  narrow  and  elongated 
The  illustration  Fig.  H>  shows  the  above-described  conditions.  A 
bullet  struck  the  skull  of  a  commanding  officer  in  front,  in  the  direction 
indicated  l,v  „.  Two  fissures,  I,  and  r,  extend  from  the  broader  end  and 
are  joined  l,y  a  third  transverse  fissure.  At  the  latter  end  of  the  defect 
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the  outer  table  is  not  so  sharply  cut  as  at  a,  but  irregularly  fractured. 
Two  large  fragments  of  bone  had  been  forced  under  the  edge  of  the 
fracture.  This  case  possesses  additional  interest  owing  to  the  fact  that 
at  the  same  time  both  orbital  plates  were  fractured.  The  fissures 
b  and  c  may  therefore  be  considered  beginning  bursting  fractures,  as 
well  as  the  fissures,  and  comminution  of  the  orbital  plates.  The  powerful 
impact  of  the  bullet  altered  the  shape  of  the  skull  as  a  whole,  as  signified 
by  its  bursting  along  the  line  of  the  affected  meridian.  The  circular 
furrow  surrounding  the  anterior  end  of  the  loss  of  substance  is  a  bending 
fracture,  in  the  same  sense  that  the  fissure  connecting  b  and  c  is,  which 
also  follows  a  circular  course.  In  other  cases  numerous  radial  fissures 
extended  in  all  directions  from  the  site  of  a  projectile  that  had  become 

FIG.  42. 


Gunshot-wound  of  skull,    a.  Point  of  impact,    b,  c.  Two  fissures  leading  therefrom. 

embedded  in  the  skull.  These  can  unquestionably  be  referred  to  the 
wedge  action  of  the  penetrating  foreign  body.  The  author  has  two 
specimens  in  which  the  projectile  remained  embedded  and  straddled  the 
bone.  This  condition  is  shown  in  the  illustrations  (Fig.  43),  taken  from 
Stromeyer's  Maximen  der  Kreigsheilkunst.  It  is  easily  comprehensible 
that  a  soft-lead  bullet  may  be  cut,  split,  or  completely  divided  on  striking 
against  a  sharp  edge  of  bone.  For  this  reason  it  frequently  happens 
that  portions  of  a  bullet  are  found  in  the  cavity  of  the  wound,  while  the 
rest  has  been  carried  deep  into  the  brain.  Some  of  the  lead  is  always 
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stripped  off  at  the  edge  of  a  wound,  remaining  as  a  fine  deposit  with 
metallic  lustre  when  examined  by  the  eye  or  with  the  assistance  of  a  lens, 
and  giving  the  impression  of  having  been  cast  in  the  bone.  It  is  not  only  the 
irregularity  of  the  edge  of  the  fracture,  the  notches,  and  indentations  that 
cause  abrasion  of  the  metal,  but  the  soft  consistency  of  the  bullet  as  well. 


FIG.  43. 


Gunshot-wound  of  skull.     Projectiles  embedded  and  straddling  I 


Ordinary  pistol-shots  and  revolver-shots,  even  at  short  range,  produce 
none  or  at  most  only  short  radial  fissures,  and  one  or  two  concentric 
ones  about  the  hole  resulting  from  the  cylindrical  bullet.  They  rarely 
traverse  the  entire  skull  so  as  to  leave  a  wound  of  entrance  and  of  exit, 


FIG.  44. 


FIG.  45. 


Showing  wound    of   entrance   produced  by  a 
small  pi.stol  bullet  from  without 


Showing  wound  of  entrance  produced  by  a 
small  pistol  bullet  from  within,  a.  Defect  in 
the  outer  table.  6.  Defect  in  the  inner  table 
c.  Fissure,  d.  Detached  piece  of  skull. 


usually  remaining  embedded  in  the  brain.  Where  there  are  two  open- 
ing thru-  form  is  characteristic,  and  it  is  alwavs  easy  to  tell  at  once 
winch  is  the  wound  of  entrance  and  of  exit. 

The  wound  of  entrain,-  produced  by  a  small  pistol  bullet  in  the  case 
of  a  young  smc.de  ,s  shown  from  without  in  Fig.  44,  and  from  within 
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in  Fig.  45;  a  is  the  boundary  of  the  defect  in  the  outer  table,  b  in  the 
inner  table.  On  the  internal  surface  will  be  found  in  addition  a  fissure, 
c,  and  a  piece  broken  off  at  d.  The  difference  in  size  of  these  defects 
is  only  determined  by  the  usual  direction  of  the  shot  from  without  inward. 
This  may  be  demonstrated  by  firing  at  the  skull  of  a  cadaver.  If  a  skull- 
cap, as  it  is  usually  removed  from  the  head  in  autopsies,  be  freely  sus- 
pended and  shots  fired  at  the  convex  surface,  the  inner  table  always  sus- 
tains a  more  extensive  opening  than  the  outer;  if,  however,  a  shot  be  fired 
against  the  concave  surface,  the  reverse  results,  and  the  hole  in  the  outer 
table  is  the  larger  one.  It  can  be  easily  demonstrated  that  the  greater 
size  of  the  hole  of  exit  is  not  produced  by  the  diminished  velocity  of  the 
projectile.  If  two  boards  be  set  up  with  a  space  between  them,  and  a 
bullet  fired  through  both,  the  hole  of  exit  in  each  board  will  be  greater 
than  the  hole  of  entrance.  In  the  case  of  the  skull  the  wound  in  the 
outer  table  is  made  by  the  foreign  body  itself,  while  that  of  the  inner 
table  is  caused  not  only  by  the  bullet,  but  also  by  the  fragments  of  bone 
broken  from  the  layers  of  bone  already  traversed :  the  external  table  and 
the  diploe.  The  internal  opening  is  not  only  larger,  but  is  also  usually 
irregular  in  outline,  with  a  notched  and  broken  edge  owing  to  the  fact 
that  it  is  produced,  not  by  a  spherical  projectile  alone,  but  by  splinters 
and  fragments  carried  along  with  it.  Should  a  bullet  penetrate  the  entire 
skull  from  one  side  to  the  other,  the  outer  table  will  be  more  extensively 
comminuted  than  the  inner  for  the  reasons  just  explained.  The  ordinary 
5  to  9  mm.  revolver  bullets  have  only  a  very  small  momentum. 
Where  this  is  greater,  as,  for  example,  in  the  army  revolver,  and  still 
more  so  in  the  Mauser  magazine  pistol,  pistol-shot  wounds  are  similar 
to  those  produced  by  the  modern  infantry  rifle.  The  steel-mantled  bullet 
with  hard  head-core  of  the  magazine  pistol  has  a  higher  velocity  than 
the  Chassepot  rifle,  that  of  the  former  being  425  metres  (1300  feet).  It 
produces  less  shattering  than  the  latter,  however,  not  because  of  its 
smaller  dimensions,  but  owing  to  the  fact  that  on  account  of  its  mantle 
it  is  not  deformed.  In  the  case  of  short-range  shot-wounds  of  the  skull 
destruction  of  bones  and  soft  parts  is  not  so  extensive  as  that  produced 
by  the  projectile  of  the  model  88,  because  of  its  lower  initial  velocity. 
The  injuries  produced  by  the  pistol  at  short  range  correspond  to  those 
produced  by  long-range  rifle-shots.  The  effect  produced  by  the  pistol 
at  10  to  100  metres  (32  to  320  feet)  is  about  like  that  of  the  rifle  at  1000  to 
1600  metres  (3200  to  5200  feet),  according  to  v.  Bruns.  Pistol-shots  of 
the  skull  exert  a  decided  explosive  action,  though  at  a  range  of  from 
10  to  100  metres  (32  to  320  feet)  the  force  appears  much  diminished. 

Treatment. — The  treatment  of  gunshot-wounds  of  the  skull  cannot  be 
considered  apart  from  the  accompanying  cerebral  injuries.  Any  measure 
directed  toward  the  bones  can  only  be  considered  as  a  solution  of  part 
of  the  problem.  The  points  that  might  be  brought  up  here  will  nearly 
all  be  discussed  in  the  chapter  devoted  to  Injuries  of  the  Brain. 

Though  the  danger  of  wounds  of  the  brain  produced  by  the  modern 
infantry  rifle  is  very  serious,  there  are  still  a  number  of  those  struck  in 
the  head  that  remain  alive  and  are  brought  to  the  dressing  stations.  In 
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the  sanitary  reports  of  the  German  army  during  the  war  with  France  it 
is  stated  that  of  100  cases  of  gunshot  injuries  of  the  skull  with  cerebral 
symptoms  28  recovered,  and  of  100  without  such  symptoms  55  recovered. 


FIG.  4(5. 


FIG.  47. 


Bullet  wounds  of  forehead  (suicide). 


Of  the  fatal  cases,  nearly  all  those  not  dying  instantly  or  soon  after  injury 
succumbed  to  purulent  leptomeningitis.    The  author  has  observed  this 


FIG.  48 


FIG.  49. 


Bullet  wound  of  forehead  ,au,ed  by  F.obert  rifle.     R  (FiK.  48),  entrance  wound  fro.n  without 
^\K-  49),  entrance  wound  from  within. 

to  spread  from  the  top  of  the  brain  to  the  cauda  equina  within  twenty 

our  hours  after  .njury.    Apart  from  rapidly  increasing  cerebral  pressure 

the  thing  that  ,s  most  to  be  feared  in  gunshot-wounds,  at  the  first  dressing 
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FIG.    50. 


station,  is  infection,  and  care  should  be  taken  to  prevent  any  further 
sources  of  infection  from  corning  in  contact  with  the  wound.  For  this 
reason  Langenbuch  recommended  tight  closure  of  the  wound  by  primary 
suturing.  The  author  cannot  endorse  this  suggestion,  as  blood  and  secre- 
tions flow  from  gunshot-wounds  for  some  time,  and  are  the  best  method 
of  removing  infectious  germs.  By  suturing,  this  flow  is  stopped.  Only 
such  form  of  occlusion  as  will  permit  free  drainage  of  the  wound  secre- 
tions during  the  first  stages  is  applicable — that  is,  packing  with  sterile 
absorbent  dressing  materials,  regardless  whether  they  are  impregnated 
with  antiseptics  or  not.  If  it  were  possible  to  protect  the  wound  with  a 
tampon  of  iodoform  gauze  inserted  a  little  way,  while  the  surrounding 
parts  are  being  shaved,  it  would  certainly  be  recommendable.  There  is 
not  time  to  do  more  even  at  the  most  favorably  located  dressing  stations. 
It  is  only  possible  to  pack,  apply  compresses,  and  bandage  with  sterile 
hygroscopic  dressing  materials.  If  the  dressing  be  removed  at  the  first 
hospital  station  to  which  the  wounded  man  has  been  removed,  and  the 
wound  and  general  condition  of  the  patient  are  good,  it  is  wise  to  con- 
tinue the  same  method.  If,  however,  the  wound  shows  signs  of  inflam- 
mation, more  is  necessary,  and  the  same  radical  treatment  should  be 
applied  as  was  suggested  for  in- 
fected localized  fractures  of  the 
vault  of  the  skull,  namely,  thorough 
and  extensive  opening  up  in  all  di- 
rections and  antiseptic  packing  with 
or  without  drainage. 

In  the  treatment  of  recent  gun- 
shot-wounds of  the  skull  in  time  of 
peace  the  circumstances  are  differ- 
ent. Disregarding  once  more  the 
brain,  particularly  rapidly  increas- 
ing intracranial  hemorrhage,  the 
treatment  of  gunshot- wounds  of  the 
skull  is  analogous  to  that  of  gun- 
shot-wounds of  extremities  and 
joints.  In  small  cutaneous  wounds 
the  surgeon  never  thinks  of  making 
an  incision,  even  if  he  believes  in 
the  effectiveness  of  antiseptic  irriga- 
tions, but  closes  the  wound  under 
aseptic  precautions,  with  good  re- 
sults; in  the  case  of  larger  wounds, 
however,  he  makes  such  changes  in 
the  same  as  will  promote  proper 
union.  The  trimming  of  recent  wounds  is  not  done  for  the  mere  pur- 
pose of  disinfection.  Undermined  edges  and  pockets  are  opened  up  and 
divided  not  for  the  purpose  of  being  able  to  apply  antiseptics,  but  in 
order  to  arrest  thoroughly  all  hemorrhages  and  to  remove  foreign  bodies 
or  detached  fragments  of  bone,  and  above  all  else  to  provide  free  drain- 


Bullet  wound,  temporal  region  (revolver,  7 
mm.).  Course  of  bullet:  E.  Entrance  wound. 
D.  Deflect  in  sphenoid.  F.  Fissure  in  orbit. 
I.  Impression  of  bullet  in  bone.  P.  Misshapen 
bullet. 
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age  for  all  wound  secretions  and  their  absorption  by  dressings.  To 
accomplish  this  it  may  be  necessary  to  enlarge  the  wound  of  the  skull, 
when  it  is  filled  with  pieces  of  brain  and  blood-clots,  by  means  of  chisel 
and  saw.  The  author  has  used  this  method,  as  Burkhardt  suggested, 
with  good  results,  and  has  even  employed  temporary  resection  of  the 
skull  to  open  up  the  cranial  cavity. 

In  one  case  at  the  author's  clinic  v.  Bramann  enucleated  an  eye  that  had 
been  traversed  by  a  bullet,  removed  the  comminuted  orbital  roof  and  the 
entire  outer  wall  of  the  orbit,  and  bringing  down  a  large  flap  of  skin 
from  the  frontal  and  temporal  regions,  covered  the  brain  that  was  exposed 
at  the  bottom  of  the  wound,  obtaining  primary  union  of  the  entire  flap. 
After  eight  years  the  author  had  the  opportunity  of  satisfying  himself  of 
the  good  health  of  the  patient  and  the  firm  union  of  the  flap.  In  this 
case  a  large  portion  of  the  temporal,  frontal,  and  basal  surface  of  the 
anterior  lobe  of  the  brain  was  covered  by  a  plastic  operation,  the  forma- 
tion and  displacement  of  a  skin-flap,  and  thus  protected  against  infection 
after  the  manner  suggested  in  the  treatment  of  compound  fractures  of 
the  vault  of  the  skull.  Small  cutaneous  wounds  such  as  are  produced 
by  revolver-shots  and  frequently  met  with  in  time  of  peace,  the  author 
has  for  years  treated  according  to  one  method  regardless  whether  the 
bullet  was  embedded  in  the  brain  or  riot,  and  has  every  reason  to  feel 
satisfied  with  the  results  obtained.  After  thorough  cleansing  of  the 
scalp,  during  which  the  wound  is  protected  by  being  loosely  packed  with 
iodoform  gauze,  he  applies  an  aseptic  occlusive  dressing.  When  this  is 
removed  after  from  eight  to  fourteen  days  the  wound  has  usually  healed. 
Up  to  1895  he  had  obtained  this  result  in  19  of  24  patients.  Leggel 
concluded  from  observation  of  43  cases  in  the  hospitals  of  Munich,  and 
H.  Graff  at  Eppendorf  in  9  cases  treated  with  and  in  9  cases  treated  with- 
out trephining,  that  "simple  expectant  treatment  with  aseptic  dressings 
gave  better  results  than  primary  trephining."  There  is  one  objection  to 
this  method.  If  the  projectile  has  not  penetrated  the  skull  and  remains 
embedded  in  or  outside  the  skull,  it  is  more  simple  to  make  an  incision, 
which  is  always  a  superficial  one  in  the  case  of  the  head,  and  to  extract 
the  bullet.  By  means  of  the  or-ray  the  superficial  or  deep  location  of  a 
foreign  body  can  easily  be  determined. 

In  the  last  two  cases  at  the  author's  clinic  the  projectile  was  found  in 
the  one  case  immediately  in  front  of  the  squamous  portion  of  the  temporal 
bone  and  in  the  other  case  in  the  frontal  region.  In  both  cases  it  was 
excised ;  the  wound,  treated  according  to  former  methods,  was  not  sutured 
nor  closed,  but  simply  packed  with  iodoform  gauze,  and  covered  with 
sterile  absorbent  dressings. 

The  author  has  found  no  occasion  to  remove  at  a  later  stage  bullets 
that  had  remained  embedded  in  the  brain.  This  is  only  necessary  when 
they  cause  further  disturbance,  such  as  secondary  hemorrhages  and  cere- 
bral abscess. 


CHAPTEE  V. 

DISEASES  OF  THE  BONES  OF  THE  SKULL. 
RHACHITIS  OF  THE  SKULL. 

THE  most  prominent  change  produced  by  rhachitis  of  the  skull  at  the 
beginning  and  height  of  the  disease  is  an  excessive  absorption  of  bone 
and  the  development  of  imperfect,  non-calcified  bone  in  the  bones  of 
the  vault.  These  changes  are  less  extensive  arid  less  noticeable  in  the 
cartilage  composing  the  base. 

The  changes  in  the  bones  characteristic  of  rhachitis  occurring  at  or 
before  the  fourth  or  fifth  month  affect  the  skull,  the  teeth,  and  the  ribs. 
The  head  is  really  not  larger  than  that  of  a  healthy  child  at  the  same 
age,  but  it  appears  to  be  large  when  compared  with  the  rest  of  the  skele- 
ton. In  addition  there  is  the  miserable  general  appearance  of  the  child, 
the  atrophy  of  skin  and  muscles,  especially  of  the  face,  both  of  which 
help  to  bring  the  head  into  greater  prominence.  The  anterior  fontanelle 
is  open  in  all  cases  and  larger  in  all  its  dimensions  than  that  of  non- 
rhachitic  children.  While  usually  closed  at  the  end  of  the  first  year,  at 
the  very  latest  at  the  end  of  the  fifteenth  month,  in  rhachitis  it  may 
remain  open  much  longer — as  late  as  the  third  year  or  even  later.  The 
most  important  symptom,  however,  is  the  soft  consistency  of  the  bone 
along  the  lines  of  sutures  and  the  occurrence  of  circumscribed  soft  areas 
in  the  occipital  regions,  which  offer  about  as  much  resistance  to  pressure 
with  the  fingers  as  a  thin  card  and  can  be  depressed  with  little  effort,  but 
return  promptly  to  their  former  position.  This  soft  consistency  of  the 
occiput  was  first  brought  to  the  attention  of  physicians  by  Elsasser,  and 
the  name  "  craniotabes "  was  applied  to  rhachitis  of  the  skull.  The 
greater  the  degree  of  softness,  the  more  will  the  occipital  bone  be  flat- 
tened. While  the  occiput  remains  soft  and  flat,  the  parietal  and  frontal 
bones  appear  thicker;  the  tuberosities,  in  particular,  become  more 
massive  and  prominent.  Owing  to  this  the  vault  of  the  skull  loses  its 
spherical  form  and  becomes  square  and  angular  (tete  carree). 

On  examining  bones  taken  from  the  cadaver  and  holding  them  up  to 
the  light,  the  soft  areas  in  the  occipital  bone  appear  as  thinned  spots, 
with  only  a  fine,  sieve-like  layer  of  bone,  or  with  the  periosteum  in  inti- 
mate contact  with  the  dura."  The  portions  of  bone  bordering  on  the 
lambdoidal,  sagittal,  and  coronal  sutures  have  a  similar  appearance.  On 
the  parietal  and  frontal  bones,  on  the  other  hand,  are  found  pink  or 
purplish  growths,  appearing  like  a  delicate,  porous  deposit.  If  the  perios- 
teum, which  is  somewhat  reddened  and  thickened,  be  stripped  from  the 
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outer  surface  of  bone,  this  deposit  will  remain  adherent  to  its  inner  sur- 
face in  the  shape  of  small  plates  or  needles.  Microscopical  examination 
of  these  shows  osseous  tissue,  with  little  or  no  deposit  of  lime,  very 
widely  scattered.  The  rhachitic  hypertrophy  is  never  exactly  symme- 
trical, but  is  always  developed  more  on  one  side  than  on  the  other. 
The  illustration  (Fig.  51),  taken  from  Heinecke's  work,  is  a  faithful 
representation  of  this  condition.  Beneath  these  deposits  the  completely 
developed  compact  layer  is  much  atrophied,  and  a  great  deal  thinner 
than  it  ought  to  be. 

These  changes  can  be  explained  by  the  peculiarities  of  the  rhachitic 
process.  In  the  posterior  portions  we  find  absorption  of  fully  devel- 
oped bone  which  may  proceed  to  such  a  degree  that  the  external  and 
internal  periosteum  may  be  in  contact  wth  each  other.  In  the  anterior 
portions  of  the  skull,  however,  the  prominent  feature  is  a  development  of 


FIG.  51. 


Rhachitic  hypertrophy. 

bone-tissue  very  poor  in  lime,  especially  in  the  central  portions  and  in  the 
neighborhood  of  the  tuberosities.  Although  processes  are  sent  out  from 
the  thin,  soft,  peripheral  portions  of  the  cranial  bones,  there  is  not  suffi- 
cient bone  developed  to  bring  about  closure  along  the  sutures.  For  this 
reason  the  fontanelles  remain  unclosed  and  are  more  extensive  than 
usual.  The  difference  in  character  between  the  anterior  and  posterior 
portions  of  the  skull  can  easily  be  explained  by  the  continued  pressure 
against  the  latter  caused  by  the  constant  dorsal  position  of  the  child. 
The  internal  surface  of  the  occipital  bones  shows  much  deeper  digital 
impressions  than  does  the  frontal,  as  if  the  weight  of  the  brain  had 
pressed  upon  the  bone  in  the  back,  while  in  front  it  had  fallen  away. 
The  pressure  produced  while  lying  down  may  favor  the  process  of  absorp- 
tion in  the  posterior  position,  while  at  the  sides  and  front  of  the  skull 
where  there  is  no  pressure  the  development  of  new  bone-tissue  goes  on 
unchecked. 

At  the  base  of  the  skull,  which  is  cartilaginous  in  character,  irregular 
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ossifications  and  deposits  of  bone  are  usually  found  only  at  its  outer, 
inferior  surface,  and  even  here  only  in  isolated  areas  and  widely  scattered! 
Noticeable  features  about  the  skeleton  are  the  marked  excavation  of  the 
middle  fossa  and  the  flattening  produced  in  those  portions  of  bone  sur- 
rounding the  posterior  half  of  the  foramen  magnum. 

The  question  whether  rhachitis  could  originate  during  foetal  life  was 
brought  up  and  affirmed  by  Virchow,  who  found  in  children  dying  at  the 
second  week  after  birth  a  fully  developed  rosary  and  an  irregular  line  of 
ossification  at  the  anterior  ends  of  the  ribs.  Kassowitz  made  investiga- 
tions on  the  bodies  of  stillborn  children,  or  those  dying  soon  after  birth, 
regarding  this  favorite  site  of  rhachitis,  and  he  came  to  the  conclusion 
that  congenital  rhachitis  was  the  usual,  if  not  the  exclusive,  form  of  the 
disease,  for  he  found  it  in  89.5  per  cent,  of  his  cases.  As  the  result  of 


FIG.  52. 


Craniotabes  (rhachitis).     (Bruns.) 

later  investigations,  however,  notably  those  of  Boher  and  Tschistowitsch, 
it  has  been  shown  that  moderate  alterations  at  the  junction  of  the  ribs 
and  costal  cartilages  cannot  always  be  considered  a  sign  of  rhachitis, 
and  further  that  these  may  frequently  be  confused  with  syphilitic  osteo- 
chondritis  occurring  in  the  same  place.  Nor  is  the  congenital  soft  con- 
sistency of  the  bone  along  the  sutures  a  sign  of  rhachitis.  This  is  always 
present  in  the  newborn,  but  rapidly  disappears.  In  addition  there  are 
two  congenital  affections,  with  disturbances  in  the  development  of  the 
cranial  bones  that  are  very  similar  to  rhachitis,  and  yet,  according  to  the 
researches  of  Kaufman  and  Eberth,  they  are  sharply  distinguishable. 
Quite  commonly  chondrodystrophia  or  achondroplasia  has  been  mis- 
taken for  rhachitis,  and  quite  frequently  osteogenesis  imperfecta  and 
fragilitas  ossium  congenita  have  been  included  under  the  same  heading. 
As  long  as  chondrodystrophia  of  the  extremities  was  not  differentiated 
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from  rhachitis,  the  large  fontanelles  and  the  soft  borders  of  the  lamb- 
doidal  and  sagittal  sutures  were  also  put  down  as  rhachitic  manifesta- 
tions. At  present,  when  certain  distinguishing  points  in  the  relations 
of  the  epiphyses  of  the  long  bones  have  been  discovered  and  can  at 
any  time  be  made  visible  by  the  x-ray,  it  should  be  easy  to  distinguish 
even  in  the  bones  of  the  skull  these  two  diseases  of  growing  bone  that 
are  so  alike  in  their  outward  manifestations.  It  remains  in  doubt 
still,  according  to  Ziegler's  investigations,  whether  we  have  to  distinguish 
from  early  rhachitis  an  osteotabes  infantum,  which  begins  as  a  primary 
disease  of  the  medulla  and  is  characterized  by  disappearance  of  bone 
lamellae  that  had  already  been  developed. 

In  imperfect  osteogenesis  of  bone  there  is,  as  in  rhachitis,  the  soft 
occiput  that  has  become  flattened  owing  to  the  dorsal  posture  of  the 
child.  The  parietal  bones,  however,  are  wide  apart,  especially  in  their 
posterior  portions,  leaving  a  large  triangular  area  between  them  which 
is  filled  with  a  membranous  fibrous  tissue  containing  numerous  small 
plates  of  bone  generally  arranged  radially.  A  similar  membrane  replaces 
the  upper  half  of  the  occipital  bone,  and  membranous  tissue  divides  the 
mastoid  process  from  the  squamous  portion  of  the  temporal  bone.  In 
other  cases  only  the  edges  of  the  cranial  bones,  especially  the  frontal, 
temporal,  parietal,  and  occipital,  show  absence  of  ossification,  while, 
going  to  the  opposite  extreme,  cases  may  be  observed  in  which  the  bones 
are  almost  entirely  membranous,  only  a  fine  network  of  bone  trabeculse 
being  felt  on  examination.  Even  the  bones  of  the  base  are  as  thin  as 
parchment.  The  feeling  of  a  skull  possessing  the  above-mentioned  quali- 
ties, together  with  an  x-ray  examination,  will  determine  the  diagnosis; 
at  the  same  time  the  traces  of  multiple  intrauterine  fractures  with  and 
without  formation  of  callus  will  confirm  the  suspicion  of  osteogenesis 
imperfecta  of  the  skull. 

Congenital  rhachitis — that  is,  originating  during  fretal  life — occurs 
rarely  if  at  all.  At  the  same  time  it  is  certain  that  the  roof  of  the  skull, 
the  jaws,  and  the  junction  of  the  costal  cartilage,  are  involved  as  the 
result  of  early  acquired  rhachitis  occurring  even  before  the  end  of  the 
third  month.  The  most  frequent  as  well  as  most  serious  complication 
of  rhachitis  of  the  skull  occurring  at  this  early  period  in  parts  of  the  body 
other  than  the  bones  is  spasm  of  the  glottis  (laryngismus  stridulus).  The 
earlier  the  disease  sets  in,  the  more  marked  are  the  changes  in  the  skull, 
so  that  by  the  appearance  of  the  latter  alone  the  diagnosis  can  easily  be 
made.  After  vague  prodromal  symptoms,  night-terrors,  and  various  dis- 
turbances of  digestion,  perspiration  of  the  head  sets  in,  which  may  be 
so  profuse  that  the  pillows  under  the  child's  head  are  saturated,  while 
the  skin  covering  the  remaining  portions  of  the  body  is  hot  and  dry.  At 
this  time  the  head  seems  very  sensitive  to  touch.  Children  who  formerly 
spent  hours  in  quiet  sleep  wake  up  crying  every  fifteen  minutes.  Chang- 
ing the  position  of  the  head  soothes  them  immediately,  but  only  for  a 
short  time.  They  rub  their  heads  against  the  pillow  and  bury  them  in 
it.  If  the  child  is  carried  horizontally  in  the  arms  of  the  nurse,  it  will 
cry  and  not  be  quieted  until  it  is  placed  in  a  sitting  posture,  undoubtedly 
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because  in  this  way  the  sensitive  occiput  is  relieved  of  the  pressure  bear- 
ing upon  it  while  lying  down.  Very  soon  the  above-mentioned  changes 
in  the  fontanelles,  sutures,  and  in  the  occipital  bone  set  in. 

The  examination  should  be  conducted  carefully,  so  that  if,  very  ex- 
tensive soft  areas  are  present  they  will  not  be  depressed.  If  the  latter 
are  absent,  firmer  pressure  may  be  exercised  with  the  ringer  in  order  that 
any  smaller  spots  of  softening  may  be  discovered.  Of  the  alteration  in 
the  skeleton,  attention  is  directed  to  the  ribs  and  jaws,  and  in  regard  to 
the  latter  it  is  found  that  the  eruption  of  the  teeth  is  not  only  delayed, 
but  also  irregular  in  occurrence. 

Craniotabes  might  be  mistaken  for  congenital  hydrocephalus.  The 
soft  consistency  and  pliability  of  the  bones  bordering  on  the  sutures  and 
the  unusual  size  of  the  fontanelles  are  common  to  both  diseases.  How- 
ever, the  skull  in  early  rhachitis  never  attains  the  dimensions  found  in 
hydrocephalus ;  on  the  contrary,  it  is  not  at  all  enlarged  in  the  beginning. 

Unless  death  is  caused  by  intercurrent  or  complicating  disease,  chil- 
dren usually  recover  from  craniotabes  before  the  end  of  the  third  year. 
It  is  never  found  after  this  age  no  matter  how  serious  the  defects  in 
development  of  the  bones  of  the  extremities  and  vertebra?  may  be.  As 
the  skull  is  the  first  part  to  be  affected,  it  is  also  the  first  part  to  undergo 
that  change  in  the  development  of  bone  that  is  characteristic  of  rhachitis 
and,  having  passed  through  a  period  of  softening,  to  undergo  one  of 
hardening.  The  new  growths  of  bone  on  the  outer  surface,  however,  are 
absorbed  only  to  a  slight  degree — in  fact,  they  become  ossified  and  as 
hard  and  dense  as  ivory.  This  is  the  so-called  rhachitic  sclerosis  or 
eburnation.  As  the  newly  developed  tissue  is  not  deposited  symmetri- 
cally, but  covers  the  skull  in  layers  of  variable  thickness,  the  cranial  bones 
are  irregularly  thickened  during  the  process  of  recovery  from  rhachitis. 
It  is  only  at  this  stage  that  the  enlargement  of  the  head  becomes  dis- 
tinctly noticeable.  It  is  no  longer  rounded,  with  occiput  flattened,  but 
pear-shaped,  thickened  in  front  and  prolonged  posteriorly — the  skull  is 
abnormally  long.  While  normally  the  longitudinal  diameter  of  the  skull 
is  only  one-fifth  or  one-fourth  greater  than  the  longitudinal  diameter  of 
the  base,  in  the  rhachitic  skull  this  ratio  is  very  much  exceeded  by  the 
projection  of  the  forehead  and  occiput.  The  development  of  the  base 
in  the  anteroposterior  axis  is  always  retarded  in  rhachitis. 

Treatment. — The  treatment  of  rhachitis  of  the  skull  is  included  in  the 
general  dietetic  and  medicinal  treatment  of  the  disease. 

OSTEOMALACIA,  CHRONIC  OSTITIS  DEFORMANS,  AND 
OSTEOPOROSIS  OF  THE  SKULL. 

Osteomalacia.— The  cranial  bones  are  involved  only  in  the  very 
severe  forms  of  osteomalacia  of  pregnant  and  puerperal  women.  They 
undergo  the  same  changes  as  do  the  bones  of  the  pelvis,  becoming  soft 
and  easily  cut. 

The  description  of  the  process  of  softening  that  takes  place  in  dif- 
ferent places  of  the  skull  ought  not  properly  be  given  in  connection  with 
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general   osteomalacia,  but   belongs   rather  under  the   head  of  fibrous 
ostitis  deformans,  to  be  described  immediately  below. 

Though  the  bones  are  apparently  hard  and  thick,  the  processes  going 
on  in  the  interior  in  the  way  of  bone  formation  and  absorption,  without 
any  changes  on  the  surface  or  alteration  in  form,  are  more  marked  than 
in  any  part  of  the  body.  The  thickening  and  deformity  of  bones  occur- 
ring spontaneously  and  progressing  gradually  have  been  clearly  explained 
in  the  works  of  Paget  and  v.  Recklinghausen  on  ostitis  deformans  and 
its  relation  to  osteomalacia.  Marked  deformities  of  the  skull  occur  in 
the  course  of  both.  Virchow  demonstrated  before  the  Berliner  Naturfor- 
scher  Versammlung  in  1886  a  case  of  excessive  hyperostosis  of  the  skull, 
with  hyperostosis  and  curvature  of  the  femur,  besides  ivory-like  bony 
processes  at  the  angles  of  curvature,  large  fibrocartilaginous  areas,  and 
cysts.  V.  Recklinghausen  made  independent  investigations  of  great 
importance  bearing  on  this  specimen,  regarding  cysts  and  fibrous  areas 
of  the  occipital  bone  and  in  the  bone-marrow  of  most  of  the  hollow  bones. 
These  findings,  as  well  as  the  occurrence  of  real  sarcoma  in  similarly 
changed  bones,  and  finally  the  connection  of  the  new  growths  in  second- 
ary diffuse  carcinoma  of  the  bones,  led  v.  Recklinghausen  to  investigate 
the  manifestations  common  to  both  diseases.  As  a  matter  of  fact,  Paget's 
"osteomalacia  chronica  deformans"  can  hardly  be  distinguished  from 
v.  Recklinghausen 's  tumor-forming  ostitis  deformans.  In  both  cases  the 
bone-marrow  had  been  changed  into  fibrous  connective  tissue,  especially 
at  the  angles  of  curvature,  and  the  changes  from  marrow-fat  tissue  into 
real  fibrous  tissue  is  shown  in  all  the  different  stages,  with  this  difference 
that  in  v.  Recklinghausen's  cases  the  changes  in  the  marrow  were  more 
marked  and  had  gone  on  to  the  formation  of  cysts  and  the  development 
of  sarcoma.  In  Paget's  description  the  changes  in  the  skull  play  the 
most  important  part.  The  bones  consist  almost  entirely  of  a  bright-red, 
soft  substance  that  is  easily  cut,  and  which  is  bounded  externally  and 
internally  by  a  thin  layer  of  compact  bone.  At  the  same  time  they  are 
markedly  thickened,  for  which  reason  the  forehead  of  the  patient  is  broad 
and  very  convex,  the  hollow  of  the  temple  is  raised  up,  and  the  occiput 
projects  considerably.  In  this  way  the  head,  which  is  usually  bald, 
appears  remarkably  large,  with  thickened  superciliary  and  orbital  ridges. 
Taking  into  consideration  the  asymmetrical  arrangement,  according  to 
which  one-half  of  the  skull  is  affected  more  than  the  other,  and  the 
irregularities  and  protuberances  of  the  surface,  this  deformity  is  easily 
recognizable.  In  no  other  case  was  the  skull  alone  affected. 

The  curvature  of  the  lower  extremities  causes  the  total  length  of  the 
body  to  be  much  diminished.  This  is  caused  in  part  by  the  kyphosis 
of  the  vertebral  column.  After  the  bones  of  the  lower  extremities  the 
clavicle  was  most  frequently  affected,  being  markedly  thickened  and 
broadened. 

No  successful  treatment  of  deforming  or  tumor-forming  ostitis  has  as 
yet  been  reported,  though  many  methods  have  been  suggested  and  tried 

Senile  Atrophy.— SenUe  atrophy  of  bone  resembles  in  its  finer  pro- 
8M  absorption  of  bone  of  neurotic  origin,  as,  for  example    that 
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form  occurring  in  some  varieties  of  insanity.  Senile  atrophy  of  the  skull 
is  usually  eccentric.  The  trabeculse  of  the  diploe  are  absorbed  until  they 
have  nearly  disappeared,  while  the  cortical  plates  become  thinner  (osteo- 
porosis or  porotic  atrophy).  As  the  bone  retains  its  original  form,  the 
changes  going  on  in  its  inner  structure  will  escape  the  notice  of  the  physi- 
cian unless  some  act  of  violence,  such  as  blows  or  kicks,  produce  fracture 
with  depression,  which  has  been  observed  occasionally  in  apoplectics  and 
paralytics. 

If  this  eccentric  atrophy  be  limited  to  single  areas  of  the  skull,  there 
will  result  depressions  similar  to  those  produced  by  pressure  of  prolifer- 
ating Pacchionian  bodies.  Hollows  of  the  bone  oil  the  external  surface 


FIG.  53. 


Senile  atrophy  of  vault  of  skull.     Defect  in  external  table  in  middle  portions  of  parietal  bones; 
one-third  natural  size.     (Ziegler.) 


are  produced  only  by  very  vascular  tumors,  such  as  racemose  aneurysms, 
never  by  sebaceous  cysts.  The  hollows  occupied  by  dermoid  cysts 
are  the  result  of  impaired  development  of  bone,  in  the  same  way 
that  congenital  lipomata  are  frequently  found  located  in  a  hollow  of 
the  bone. 

A  peculiar  form  of  atrophy  is  presented  by  symmetrical  depressions 
m  both  parietal  bones  in  the  region  of  their  eminences  which  are  met 
with  occasionally  in  old  people.  Owing  to  the  fact  that  at  times  the 
portion  along  the  edges  slopes  off  toward  the  central  portions,  they  may 
be  mistaken  for  depressed  fractures  or  even  syphilitic  affections  of  the 
skull.  Their  real  character  can,  however,  be  determined  by  their  sym- 
metrical occurrence,  the  history,  and  other  symptoms  of  the  disease  or 
injury  in  regard  to  which  the  question  would  arise.  (Fig.  53.) 
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TUMORS  OF  THE  CRANIAL  BONES. 

Osteoma. — Only  fibrous  tissue  exostoses  occur  on  the  vault  of  the 
skull,  as  the  development  of  cartilaginous  exostoses  takes  place  only  in 
those  parts  of  the  skeleton  that  are  originally  formed  of  cartilage  and 
where  the  latter  exists  for  some  time — that  is,  at  the  site  of  transitional 
cartilage  surfaces.  Compact  ivory-like  exostoses  are  more  frequently 
met  with  on  the  skull  than  spongy  ones.  The  distinction  between  exos- 
toses originating  in  the  periosteum  and  enostoses  developing  from  the 
marrow  of  the  diploe  cannot  be  made  in  the  case  of  the  skull,  for  the 
enclosed  osteomata  of  the  frontal  and  nasal  sinuses  classed  with  the 
latter  originate  either  from  the  periosteum  or  the  cartilaginous  rudiment 
of  the  ethmoid  bone. 

The  favorite  site  of  exostoses  of  the  vault  is  on  the  frontal  or  parietal 
bones.  They  are  located  on  the  external  or  internal  surface  of  the  bone 
or  on  both.  In  the  latter  case  dense  sclerotic  tissue,  the  parenchyma  of 
the  growth,  is  found  in  the  diploe  separating  the  external  and  internal 
portion.  Though  generally  single,  exostoses  may  be  multiple,  like  those 
illustrated  in  Virchow's  work  on  tumors,  so  that  a  large  portion  of  the 
skull  may  be  studded  with  these  wart-like  bony  tumors.  These  exostoses 
of  the  skull  vary  greatly  in  size. 

Pedunculated  growths  are  also  found.  They  have  a  broad  base  and 
the  shape  of  truncated  cones  or  are  spread  out  like  mushrooms  with 
slender  stems.  Smaller  tumors  usually  have  a  smooth  surface,  while  the 
larger  kind  are  rough,  warty,  and  prickly.  The  smooth  forms,  moreover, 
are  generally  found  on  the  external  surface,  while  the  nodular  or  stalac- 
tite forms  usually  occur  on  the  internal  surface  of  the  bones.  Both  forms 
are  covered  with  a  very  thin  layer  of  periosteum  and  dura.  The  velvet- 
like  osteophytic  deposits  found  on  the  inner  surface  of  the  skull  in  women 
who  have  died  during  pregnancy  or  the  puerperal  period  are  well  known. 
These  may  be  of  every  size  and  form.  The  surface  may  be  smooth  or 
nodular  and  lobulated. 

A  large,  if  not  the  largest,  specimen  of  exostosis  is  shown  in  Fig.  54, 
taken  from  an  illustration  in  v.  Volkmann's  Diseases  of  the  Organs  of 
Locomotion.  The  exostoses  in  this  case  were  developed  both  externally, 
as  well  as  internally,  to  a  considerable  degree,  appearing  like  a  mass  of 
tubers  and  nodules.  The  neighboring  cranial  bones  were  thick  and  hard 
on  cross-section. 

Traumatic  origin  has  been  frequently  claimed  in  the  case  of  these 
exostoses,  but  has  seldom  been  proved. 

Exostoses  of  the  orbit  are  of  special  interest.  Their  favorite  site  is  in 
the  labyrinth  of  the  ethmoid  bone  and  the  neighboring  sinuses  of  the 
frontal  and  sphenoid  bones.  Though  surrounded  by  bone  they  are  not 
enostoses,  as  they  arise  in  a  cavity  situated  within  the  bone,  and  must 
necessarily  therefore  be  enclosed  by  the  wall  of  this  cavity,  which  they 
may  occupy  to  a  considerable  extent.  In  so  far  they  resemble  enostoses, 
l)iii  ilicv  do  not  originate  in  the  diploe,  but  from  the  periosteum  under- 
lying the  mucous  membrane  lining  the  cavities  of  the  frontal  ' 


sinus,  or 
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it  is  possible  that  they  result  from  the  remains  of  foetal  cartilage,  as  it 
is  well  known  that  the  ethmoid  is  derived  from  this  kind  of  tissue.'  Ac- 
cordingly they  ought  properly  to  be  called  encapsulated  osteomata. 
Knowledge  of  their  development  and  clinical  aspects  is  owing  to  the 
works  of  Arnold  and  Bornhaupt.  The  latter  collected  49  cases  of  encap- 
sulated exostoses  of  the  bone  sinuses,  to  which  Tichof  added  observa- 
tions on  29  cases.  All  osteomata  of  the  frontal  sinus  are  composed  of 
a  hard,  ivory-like  shell  enclosing  a  central  spongy  portion.  The  former 


FIG.  54. 


Exostoses  of  the  cranial  bones. 


exceeded  the  latter  in  quantity  to  such  a  degree  that  the  central  nucleus 
might  easily  be  overlooked.  The  form  of  these  tumors  is  apparently 
dependent  on  the  resistance  met  with  in  the  course  of  their  development. 
They  distend  the  walls  of  the  bony  cavity  in  which  they  are  placed, 
finally  breaking  through  at  different  places.  These  perforations  usually 
occur  externally  and  anteriorly  through  the  vertical  plate  of  the  frontal 
bone  or  inferiorly  through  the  roof  of  the  orbit.  They  may  be  unilateral 
or  bilateral. 

Symptoms. — Clinical  manifestations  of  osteoma  of  the  frontal  sinus 
usually  begin  to  be  noticeable  at  the  time  of  puberty.  It  begins  as  a 
diffuse  swelling  gradually  becoming  more  prominent,  situated  at  the 
inner  angle  of  the  orbit  in  the  case  of  unilateral  growths;  in  the  middle 
of  the  forehead  when  they  occur  bilaterally.  The  swelling  has  the  same 
appearance  as  that  caused  by  effusion  and  empyema  of  the  frontal 
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sinuses.  Such  collections  of  fluid  frequently  complicate  osteoma,  espe- 
cially when  the  efferent  canal  has  been  displaced  or  obstructed  by  the 
growth.  As  soon  as  the  tumor  encroaches  on  the  orbit  the  displacement 
of  the  eyeball  downward,  forward,  and  a  little  outward  is  characteristic. 

FIG.  55. 


Osteoma  of  skull.     (Mudd.) 

FIG.  56. 


Same,  seen  from  below. 


The  slow  growth  of  these  tumors  explains  the  absence  of  symptoms  due 

to  cerebral  pressure,  even  after  they  have  invaded  the  cavity  of  the  skull. 

Free  exostoses  located  on  the  walls  of  the  orbital  cavity  are  less  frequent 

than  the  encapsulated  variety.    These  hard,  sharply  circumscribed  bony 
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tumors  have  the  same  anatomical  structure  as  the  enclosed  forms.  They 
are  most  frequently  located  at  the  supraorbital  ridge  and,  in  distinction 
from  osteoma  of  the  frontal  sinus,  more  at  the  lateral  portions.  Another 
point  of  difference  is  their  rough,  irregular  surface  and  the  fact  that  they 
are  more  sharply  set  off  from  the  neighboring  bones. 

Diagnosis. — The  diagnosis  of  orbital — that  is,  frontal  and  sphenoidal 
— exostoses  is  based  on  their  slow  growth  without  pain,  the  typical 
swelling  of  the  bones,  the  displacement  of  the  eyeball,  and  the  invasion 
of  the  cranial  cavity  and  the  nasal  passages.  In  the  beginning  they  may 
be  mistaken  for  central  sarcoma,  later  for  empyema  of  the  frontal  sinus. 
The  latter  frequently  follows  as  a  complication.  An  important  point  in 
the  differential  diagnosis  is  the  extremely  slow  growth  of  these  tumors. 
Symptoms  of  effusion  into  the  frontal  sinus  may  help  to  distinguish 
between  mural  and  encapsulated  exostoses  of  the  orbit,  as  these  occur 
only  in  connection  with  the  latter.  Dpengel  points  out  that  the  occur- 
rence of  a  fistula  opening  externally,  provided  the  existence  of  an  exos- 
tosis  has  been  determined,  is  a  positive  sign  that  the  growth  originated 
in  the  frontal  sinus,  as  the  skin  never  becomes  ulcerated  over  the  mural 
exostosis  even  when  the  latter  attains  considerable  size.  In  some  cases, 
according  to  Tillmans,  inflammation  of  the  frontal  sinus  has  produced 
complete  separation  of  the  exostosis  from  its  base  of  attachment,  causing 
it  to  lie  freely  in  the  cavity  of  the  sinus  like  a  sequestrum  or  "dead 
osteoma."  If  a  probe  be  passed  into  such  a  fistula,  the  hard,  bare  bone 
that  is  felt  might  lead  to  the  conclusion  that  there  was  necrosis  of  the 
wall  of  the  sinus.  Osteoma  of  the  sphenoidal  sinus  advancing  forward 
will,  owing  to  its  closer  proximity  to  the  optic  nerve,  be  more  likely  to 
produce  impairment  of  vision.  Otherwise  the  eyeball,  though  displaced 
by  mural  or  encapsulated  exostoses,  retains  its  form  and  functions. 

Exostoses  of  the  vault  of  the  skull  are  easily  recognized,  and  are  only 
liable  to  be  mistaken  for  central  sarcoma  in  the  early  stages  of  develop- 
ment. Their  slow  growth,  their  sharply  defined  boundaries,  their  conical 
and  mushroom  shape,  cause  them  to  be  unmistakable.  If  there  is  an 
exostosis  on  the  inner  surface  corresponding  to  the  one  on  the  outer,  or, 
more  properly  speaking,  when  the  external  one  traverses  the  entire  thick- 
ness of  the  skull  and  extends  into  the  cranial  cavity,  cerebral  symptoms 
may  be  present,  particularly  in  affections  of  those  portions  of  the  skull 
lying  over  the  motor  area.  The  early  operations  for  epilepsy  were 
directed  toward  the  removal  of  these  tumors.  If  the  bone  be  smooth 
and  even  on  the  outer  surface,  the  existence  of  an  exostosis  on  the  inner 
surface  can  be  determined  only  by  the  presence  of  cerebral  symptoms. 
In  such  cases  the  diagnosis  is  the  same  as  that  of  cerebral  tumors  occur- 
ring in  cases  in  which  there  are  no  changes  in  the  skull. 

Treatment. — The  treatment  of  osteoma  of  the  skull,  including  exostoses 
of  the  orbit  and  frontal  sinus,  requires  radical  removal,  providing  the 
size  of  the  tumor  permits  it.  The  necessary  incisions  of  the  bones  and 
soft  parts  are,  generally  speaking,  the  same  in  all  cases,  as  they  must  be 
made  with  the  object  of  exposing  the  tumor  and  to  chisel  or  saw  it  away 
as  close  as  possible  to  the  surface  of  the  bone  from  which  it  projects. 
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As  in  this  process  many  particles  of  bone  may  be  broken  from  the  site 
of  the  tumor,  occasionally  the  dura  will  be  exposed.  Where  an  osteoma 
traverses  the  bone,  it  can  only  be  removed  by  resecting  a  portion  of  the 
roof  of  the  skull,  which  operation  will  be  discussed  more  fully  in  the 
chapter  treating  of  sarcoma  of  the  skull. 

Operations  for  osteoma  of  the  orbit  have  not  been  regarded  with  much 
favor  on  account  of  the  high  mortality  rate,  which  Berlin  estimated  as 
38  per  cent.  At  the  same  time  it  is  not  justifiable  to  place  all  such 
operations  in  one  class  when  making  these  calculations.  If  an  operator 
is  able  to  reach  the  base  of  a  mural  exostosis  at  the  roof  of  the  orbit 
and  to  remove  it,  as  Knapp  was  able  to  do,  the  prognosis  will  be  most 
favorable. 

Many  unsuccessful  removals,  such  as  those  reported  by  Berlin,  were 
done  before  the  days  of  antisepsis.  With  the  modern  methods  of  pre- 
venting infection,  no  surgeon  should  hesitate  to  expose  the  inferior 
surface  of  the  frontal  lobe  of  the  brain.  According  to  Durante,  even 
sarcoma  of  the  base  of  the  skull  has  been  attacked  in  this  way  and  good 
results  obtained.  In  operations  on  tumors  of  the  frontal  sinus  there  are 
not  only  great  technical  difficulties  to  contend  with,  but  also  the  difficulty 
in  applying  antiseptics,  owing  to  the  fact  that  in  opening  the  frontal  sinus 
the  nasal  passage  is  opened  as  well,  and  frequently  the  exostosis  is  found 
bathed  in  pus.  It  is  therefore  easy  to  understand  why  of  15  cases  of 
operation  on  osteoma  of  the  frontal  sinus  invading  the  cranial  cavity 
collected  by  Chipault  as  late  as  1894  only  5  were  successful;  in  the 
remaining  10  cases  the  patients  died  of  a  purulent  meningitis  or  cerebral 
abscess.  There  was  also  the  additional  fact  that,  prior  to  Bornhaupt's 
work,  the  anatomical  relations  of  encapsulated  osteoma  were  very  imper- 
fectly understood.  Attempts  were  made  to  chisel  away  the  portions  of  the 
tumor  projecting  into  the  orbital  cavity,  thus  never  getting  beyond  or  to 
the  limits  of  the  growth.  Since  then  it  has  been  learned  that  it  is  necessary 
to  open  up  the  bony  capsule  surrounding  the  tumor  and  attempt  to 
remove  it  at  its  base  of  attachment.  By  proceeding  in  this  manner  nearly 
all  operations  on  encapsulated  orbital  osteomata  have  been  successful 
(Nakel).  The  methods  employed  are  the  same  as  those  used  in  empyema 
of  the  frontal  sinus.  An  incision  is  made  horizontally  from  the  root  of 
the  nose  immediately  above  the  supraorbital  ridge  toward  the  temple. 
From  the  horizontal  incision  another  is  made  vertically  in  the  middle  of 
the  forehead.  If  the  tumor  has  not  broken  through  the  anterior  wall  of 
the  frontal  sinus,  the  latter  is  removed  by  means  of  chisel,  hammer,  or 
Luer's  forceps.  By  pinching  off  the  bone  toward  the  orbital  cavity  the 
latter  is  opened  up  and  the  tumor  pried  out  with  an  elevator.  If  the 
growth  be  of  considerable  size,  it  is  usually  necessary  to  remove  the 
posterior  wall  of  the  frontal  sinus  or  the  roof  of  the  orbit.  Immediate 
closure  of  the  wound  with  the  flaps  of  soft  parts  should  be  done  only 
when  there  is  no  fistula  in  the  skin  and  no  inflammation  of  the  sinus. 
In  the  latter  case  packing  with  iodoform  gauze  is  indicated.  The  author 
would  suggest  that  in  all  cases  this  be  used  in  the  median  incision  which 
communicates  with  the  nasal  cavity. 
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Leontiasis. — A  number  of  specimens  preserved  in  museums  as  exam- 
ples of  excessive  craniosclerosis  are  characterized  by  an  enormous  thick- 
ness of  the  cranial  bones,  accompanied  by  obliteration  of  the  spaces  of 
the  diploe.  The  specimen  in  the  Dupuytren  museum  has  been  fre- 
quently described,  and  is  similar,  as  are  all  of  them,  to  the  one  shown 
in  Fig.  57,  taken  from  Volkmann's  Diseases  of  the  Organs  of  Locomo- 
tion. This  thickening  is  usually  uniform  in  character.  Cases  do  occur, 
however,  in  which  certain  portions  project  more  prominently,  and  these 
have  been  described  as  tumor-like  hyperostoses. 

The  cranial  bones  may  attain  a  thickness  of  from  4  to  5  cm.,  while 
the  bones  of  the  face  are  developed  to  such  a  degree  that  the  weight  of 
the  macerated  skull  will  be  five  times  that  of  the  normal  skull.  By 
deposits  of  bone  on  both  surfaces,  but  particularly  on  the  inner,  the 


FIG.  57. 


Leontiasis  of  the  cranial  bones. 


cranial  cavity  is  diminished  in  size  and  the  orbital  cavity  filled  up;  the 
nares  become  tenosed  and  immovable,  and  the  vessels  and  nerves  leaving 
and  entering  the  skull  are  pressed  upon. 

The  progress  of  the  disease  is  very  slow  and  gradual.  The  author 
observed  in  a  boy  in  whom  the  deformity  was  noticeable  at  the  tenth 
year,  that  five  years  later  there  had  only  been  an  extension  of  the  process 
to  bones  not  previously  affected,  but  no  increase  at  the  site  of  the  original 
thickening.  This  corresponds  to  the  history  of  development  in  a  case 
of  Forcade  which  has  become  more  generally  known  than  any  other. 
It  was  that  of  a  boy  who  had  been  well  up  to  his  twelfth  year,  at  which 
time  his  father,  it  seems,  had  opened  the  lachrymal  sac  at  the  inner  angle 
of  the  right  eye  on  account  of  distention  due  to  a  blennorrhoea.  Shortly 
afterward  there  was  noticed  a  swelling  the  size  of  an  almond  over  the 
nasal  process  of  the  right  superior  maxillary  bone,  which  increased  to 
such  an  extent  that  in  the  course  of  fifteen  years  the  nose  was  entirely 
stenosed.  The  inferior  maxilla  then  became  thickened,  remaining  nor- 
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mal  only  at  the  articulations  and  the  alveolar  processes.  The  superior 
maxilla,  the  walls  of  the  orbit  with  the  exception  of  the  roof,  the  hard 
palate,  and  the  zygomatic  processes  were  affected  and  became  shapeless 
masses.  Exophthalmos  developed,  causing  myopia.  There  also  resulted 
difficulty  in  speech,  blindness,  and  psychical  degeneration  approaching 
total  idiocy.  The  patient  lived  until  he  was  forty-six  years  old. 

Neither  traumatism  nor  syphilis  can  be  ascribed  as  a  cause  of  this  very 
typical  disease.  In  several  instances  erysipelas  of  the  scalp  seems  to  have 
favored  an  increase  in  the  thickening  of  the  bones,  the  latter  taking  place 
regularly  with  each  attack  of  erysipelas.  These  circumstances  led  Vir- 
chow  to  consider  the  disease  as  analogous  to  elephantiasis  of  the  soft 
parts  of  the  extremities,  and  caused  him  to  designate  it  as  leontiasis  of 
the  bones,  it  being  believed  that  chronic  inflammatory  processes  of  the 
bones  could  in  the  same  manner  bring  about  an  hypertrophy  of  osseous 
tissue. 

FIG.  58. 


Leontiasis:  skull  of  a  Chinese  woman  (U.  S.  A.  Museum,  No.  10620).     (Park.) 

Leontiasis  begins,  as  a  rule,  in  one  of  the  bones  of  the  face,  and  often 
escapes  notice  for  some  time.  The  patient  suffers  no  disturbance  during 
the  first  years  of  its  course.  There  is  no  pain,  no  loss  of  function; 
only  the  thickening  of  the  bone  becomes  evident.  Then  exophthalmos 
develops.  The  displacement  of  the  eyeball  and  the  stretching  and 
pressure  on  the  optic  nerve  are  followed  after  considerable  time  by 
amaurosis  and  phthisis  bulbi.  Later,  disturbances  in  respiration  and 
loss  of  the  sense  of  smell  are  brought  about  by  stenosis  of  the  nasal 
passages.  To  these  are  added  headache,  at  first  in  remittent  attacks 
later  becoming  continuous.  Neuralgias,  convulsions,  and  paralyses  are 
caused  in  part  by  diminution  in  the  size  of  the  cranial  cavity  and  also 
by  pressure  on  the  nerves  passing  through  openings  at  the  base  of  the 
•n.ally,  psychical  disturbances  predominate,  leading  to  complete 
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dementia.  In  all  cases  the  course  of  the  disease  covers  a  period  of  many 
years,  as  in  the  case  described  by  Forcade. 

Symptoms. — The  clinical  picture  in  the  stage  of  full  development  estab- 
lishes the  diagnosis  without  question.  There  might  possibly  be  a  likeli- 
hood of  mistaking  the  disease  for  acromegaly.  However,  the  latter 
always  begins  at  the  epiphyses  of  the  bones  of  the  lower  and  upper 
extremities,  even  if  the  bones  of  the  face  are  subsecjuently  involved.  It 
is  only  necessary  to  note  the  site  of  origin  of  the  disease  to  distinguish 
acromegaly  from  leontiasis,  which  is  always  limited  to  the  bones  of  the 
cranium  and  face.  A  doubtful  diagnosis  might  be  occasioned  by  syphil- 
itic hyperostoses  of  the  skull  and  face.  The  latter,  however,  are  never 
so  uniform  and  extensive  as  general  craniosclerosis.  There  are  also  the 
accompanying  syphilitic  manifestations  in  the  face  of  syphilitic  patients 
— keratitis  and  iritis,  ozsena,  ulcerations  of  the  hard  palate,  and  irregu- 
larities of  gummatous  ostitis  of  the  roof  of  the  skull.  Differential  diag- 
nosis from  Paget's  ostitis  deformans  can  always  be  made  on  account  of 
the  deformities  of  the  extremities  present  in  the  latter  disease. 

Treatment. — No  therapeutic  measures  have  so  far  been  successful  in 
leontiasis.  In  all  cases  in  which  improvement  followed  the  administra- 
tion of  potassium  iodide  and  mercury  the  disease  was  not  general  cranio- 
sclerosis, but  syphilitic  partial  thickening  of  the  bone. 

Echinococcus. — Of  52  cases  of  echinococcus  of  the  bones  described 
by  Gangolphe,  only  4  involved  the  cranial  bones.  Three  were  in  the 
frontal  and  one  was  sphenoidal,  filling  the  cavity  of  the  sphenoid.  In 
all  cases  the  cysts  were  unilocular.  The  description  of  echinococcus  of 
the  frontal  bone  by  the  elder  Langenbeck  and  Keats  was  for  a  long  time 
the  basis  of  a  clinical  picture  of  echinococcus  of  the  bones  in  general. 
The  sac,  the  size  of  a  man's  fist  or  even  larger,  was  located  between  the 
two  tables  of  the  frontal  bone,  of  which  the  inner  was  thickened  and  the 
outer  considerably  thinned.  The  four  cases  collected  by  Gangolphe 
occurred  in  individuals  seven,  seventeen,  and  eighteen  years  of  age,  with 
a  very  gradual  development  of  the  disease,  originating  probably  in  earliest 
childhood.  There  was  no  disturbance  beyond  the  thickening  of  the  fore- 
head over  and  extending  a  little  beyond  the  anterior  wall  of  the  frontal 
sinus.  In  Langenbeck's  case  the  thinned  external  table  crackled  like 
parchment  when  pressed  upon  with  the  fingers.  In  one  case  there  was 
a  fistulous  tract  leading  into  the  interior  of  the  sinus.  Observers  have 
reported  at  length  in  regard  to  disturbances  of  vision  in  their  patients. 

Diagnosis. — The  diagnosis  can  only  be  made  with  certainty  if  the 
examination  of  the  fluid  trickling  from  a  sinus  shows  the  characteristic 
hooklets.  In  general,  chronic  purulent  inflammation  of  the  frontal  sinus 
or  osteoma  would  be  more  likely  to  be  suspected  than  echinococcus. 
Myelogenous  sarcoma  would  show  a  decidedly  more  rapid  growth. 

Treatment. — Operative  treatment  is  the  only  one  applicable.  The  skin 
is  divided  and  procedures  adopted  similar  to  those  employed  in  osteoma 
of  the  frontal  sinus.  After  removal  of  the  anterior  wall  of  the  sinus, 
instead  of  finding  a  solid  tumor,  the  sac  of  the  cyst  is  discovered.  The 
wound  cavity  should  be  filled  with  iodoform  gauze,  and  drainage  of  the 
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secretions  collecting  in  the  nasal  passages  provided  for  by  opening  up 
the  communication  between  the  latter  and  the  frontal  sinus. 

Sarcoma. — Tumors  composed  of  sarcomatous  tissue  occur  primarily 
on  the  skull,  and  are,  like  all  other  sarcomata  of  bone,  periosteal  and 
peripheral,  or  myelogenous  and  central.  During  recent  years  Weiss- 
wange  has  collected  observations  on  anatomical  structure,  and  Frolking 
on  clinical  features.  The  former  reports  88  cases,  and  the  latter  47,  5  of 
which  were  his  own.  Compared  with  those  of  the  extremities,  sarcoma 
of  the  head  rarely  occurs.  Males  were  affected  in  about  60  per  cent,  of 
the  cases;  females  in  40  per  cent.  Every  age  seems  equally  disposed  to 
the  development  of  the  disease.  According  to  both  authors,  the  temporal 
bone  is  most  frequently  affected;  after  this  the  frontal,  parietal,  and 
occipital.  Of  Weisswang's  cases,  23  had  undoubtedly  originated  in  the 
periosteum,  40  in  the  bone-marrow.  The  result  of  microscopical  exam- 
ination in  18  of  the  former  showed  most  frequently  spindle-cell  and 
round-cell  sarcoma;  3  showed  osteosarcoma  and  3  chloroma.  In  30 
examinations  of  the  myelogenous  type  the  results  were  about  the  same, 
except  that  giant-cell  sarcoma  was  more  frequently  reported,  as  were  also 
round-cell  and  spindle-cell  sarcoma,  showing  a  scattering  of  giant  cells, 
while  alveolar  sarcoma,  osteosarcoma,  and  chloroma  were  second  in  the 
latter  class. 

Etiology. — In  regard  to  the  etiology,  several  instances  have  been  re- 
ported in  which  traumatism  immediately  preceded  the  development  of 
a  tumor.  Such  was  reported  in  Griinberg's  communication.  No  con- 
nection, however,  was  found  to  exist  between  the  two,  nor  are  any 
conclusive  examples  to  be  found  in  LowenthaPs  collection. 

Course. — The  course  of  sarcoma  of  the  skull,  when  not  interfered  with, 
is  the  same  as  that  of  sarcoma  of  the  bones  in  other  parts  of  the  body. 
Periosteal  as  well  as  myelogenous  sarcoma  grows  rapidly  and  soon  leads 
to  death,  owing  to  destruction  of  the  brain  and  the  formation  of  numerous 
metastases.  Peripheral  sarcoma  offers  a  less  favorable  prognosis  than 
does  central  sarcoma.  The  richer  in  cells  the  tumor,  the  more  dangerous 
it  is.  Sarcoma  of  the  skull  of  many  years'  standing  is  always  a  spindle- 
cell  sarcoma  with  an  abudant  fibrous  connective-tissue  stroma.  On  an 
average,  most  cases  of  sarcoma  of  the  skull  end  fatally  in  from  one  to 
two  years. 

The  early  development  of  sarcoma  of  the  cranial  bones  usually  escapes 
notice.  A  swelling  is  discovered  casually,  or  on  account  of  difficulty  in 
combing  the  hair.  As  it  grows  rapidly,  the  patient  is  led  to  seek  surgical 
aid.  Even  at  this  stage  the  surgeon  is  confronted  by  the  question  whether 
he  has  to  deal  with  a  sarcoma  of  the  bone  or  a  perforating  sarcoma  of 
the  brain. 

As  long  as  sarcoma  of  the  dura  remains  enclosed  within  the  cavity  of 
the  skull  its  clinical  features  are  those  of  cerebral  tumors,  with  which  it 
will  be  discussed  in  a  later  chapter.  From  the  moment,  however  the 
tumor  appears  on  the  outer  surface  of  the  skull  it  should  be  distinguished 
from  similar  sarcomata  of  the  bones.  In  most  cases,  though  not  in  all 
this  is  possible. 
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The  fungus  dune  matris,  by  which  old  term  these  tumors  were  desig- 
nated, has  until  quite  recently  been  often  considered  a  primary  carcinoma 
of  the  dura,  probably  because  here  alveolar  sarcoma  is  so  frequently 
found,  as  is  also  a  class  of  tumors  closely  related  to  the  latter,  the  endo- 
theliomata  originating  in  the  lymph-spaces  of  the  dura.  The  majority 
of  the  new  growths,  however,  are  spindle-cell  sarcomata.  Those  arising 
from  the  dura  are  characterized  by  stratified  lime  concretions  scattered 
throughout  the  growth,  which  originate  in  the  cells  themselves  and  are 
described  in  the  beginning  as  laminated  formations,  of  glassy  appearance, 
without  any  deposit  of  lime  having  taken  place  at  this  stage.  It  is  only 
later,  when  the  centre  of  the  formation  takes  on  a  dark-blue  stain  and 
the  peripheral  portions  a  red  one,  that  lime  is  deposited  to  any  extent. 

FIG.  59. 


Sarcoma  of  skull. 


Symptoms. — The  symptoms  of  sarcoma  of  the  skull,  including  perfo- 
rating tumors  of  the  dura,  may  be  divided  into  local  symptoms  of  a  tumor 
of  the  vault  of  the  skull,  the  extrusion  of  the  growth,  and  the  central 
disturbances. 

On  the  skull  a  broad,  immovable,  adherent  swelling  is  felt  and  seen, 
the  appearance  of  which  as  it  exists  beneath  the  unchanged  hairy  scalp 
is  depicted  in  Fig.  59,  taken  from  the  work  of  Heinecke,  which  has  been 
frequently  quoted.  Even  when  a  growth  has  attained  the  size  of  that 
shown  in  the  illustration,  the  skin  over  it  is  freely  movable,  though  exten- 
sively traversed  by  a  network  of  veins.  The  rich  vascular  supply  of  a 
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peripheral  sarcoma  is  frequently  shown  in  distinct  pulsation  produced 
by  dilated  tortuous  arteries.  As  the  growth  increases  in  size  it  becomes 
more  firmly  adherent  to  the  overlying  skin,  and  the  latter  becomes  so 
thin  that  the  new  growth,  with  its  numerous  bloodvessels,  becomes  visible 
through  it.  The  surface  may  become  necrotic,  there  being  found  numer- 
ous ulcers  with  a  smooth  floor  of  a  dirty  yellowish-red  color;  or  the 
surface  may  become  gangrenous  and,  as  the  result  of  external  violence, 
the  slough  be  thrown  off,  followed  by  hemorrhage.  In  other  cases 
spongy  protuberances  grow  up  through  the  defective  skin.  These  bleed 
easily,  and  this  has  led  to  the  use  of  the  term  "fungus."  Finally,  a  por- 
tion of  these  spongy  growths  may  proliferate,  slough  off,  and  leave  a 
deep,  crater-like  ulcer. 

Sarcoma  of  the  skull  shows  a  tendency  to  increase  in  size  at  a  very 
early  stage  of  development.  This  takes  place  in  the  form  of  secondary 
nodules,  located  at  first  near  the  base,  and  later  forming  at  some  distance 
from  the  original  tumor.  The  tendency  to  local  dissemination  in  the 
diseased  bone  explains  the  frequency  of  recurrences.  The  tendency  to 
develop  secondary  nodules  can  only  be  determined  by  microscopical 
examination,  and  will  therefore  escape  the  notice  of  the  operator.  New 
growths  of  sarcomatous  nature  take  place  from  these  rudimentary  tumors. 
In  the  case  shown  in  the  illustration  a  secondary  nodule  of  quite  con- 
siderable size  may  be  seen  close  to  the  original  tumor.  All  tumors 
belonging  to  this  class  of  sarcoma  have  a  strong  tendency  to  form  metas- 
tases  in  other  parts  of  the  body,  both  in  bones  and  in  the  viscera. 

In  the  case  shown  in  the  illustration  only  ten  months  elapsed,  accord- 
ing to  Heinecke's  report,  from  the  time  the  original  tumor  developed  on 
the  occiput  to  the  time  the  secondary  growth  in  the  temporal  region 
became  noticeable.  On  close  examination  a  third  tumor,  the  size  of  an 
apple,  was  found  on  the  ninth  rib,  which,  judging  from  its  size,  probably 
originated  at  about  the  same  time  as  the  second  one.  The  autopsy 
showed  numerous  tumors  in  the  dura  and  several  large  ones  in  the  lungs. 

Metastases  generally  occur  in  the  lungs,  while  the  lymph-glands  as  a 
rule  are  not  involved. 

Cerebral  symptoms  may  be  general,  such  as  headache,  vomiting,  slow 
pulse,  and  the  results  of  cerebral  pressure.  These  may  be  accompanied 
by  localized  cerebral  symptoms.  The  latter  are  rarely  present  without 
the  former.  Thus,  in  the  case  of  a  woman  from  whom  the  author  removed 
a  sarcoma  by  extensive  resection  of  the  vault  of  the  skull,  the  first 
symptom  of  a  recurrent  growth  developing  shortly  after  operation  was 
aphasia.  It  is  important,  as  bearing  on  the  place  of  origin  of  a  tumor, 
to  note  whether  cerebral  symptoms  appear  before  the  development  of  a 
tumor  becomes  noticeable  or  whether  they  appear  at  a  later  stage. 

Diagnosis. — In  the  diagnosis  of  sarcoma  of  the  skull  it  should  be  borne 
in  mind,  first,  that  primary  carcinoma  of  the  bones  and  dura  mater  does 
not  occur,  for  the  reason  that  epithelial  cells  from  which  these  tumors 
originate  are  absent.  Researches  of  v.  Volkmann  "on  certain  classes  of 
tumors  that  must  be  distinguished  from  sarcoma"  have  borne  out  this 
conclusion.  Even  Heller  assumed  that  the  growth  illustrated  in  Fig.  59 
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was  a  carcinoma  until  repeated  examinations  of  the  specimen  by  Bostrom, 
according  to  Heinecke,  showed  it  to  be  an  alveolar  sarcoma. 

Only  in  the  early  stages  and  under  conditions  rarely  present  is  it  pos- 
sible to  determine  whether  a  sarcoma  of  the  skull  is  myelogenous,  perios- 
teal,  or  arises  from  the  dura  mater.  If  the  surface  be  hard  and  bone-like, 
it  can  only  be  myelogenous  sarcoma  or,  possibly,  a  local  hyperostosis— 
that  is,  periostosis.  The  history  of  the  case  and,  when  there  is  doubt, 
further  observation  aid  in  making  a  differential  diagnosis;  for  instance, 
in  central  sarcoma  the  surface  soon  becomes  altered.  There  are  later 
softer  areas  which  bulge  outward  more  prominently.  The  new  growth 
soon  breaks  through  the  outer  bony  wall  and  proliferates.  Quite  fre- 
quently the  summit  of  the  tumor  is  soft,  while  the  peripheral  portions 
remain  hard.  In  this  way  the  appearance  is  very  similar  to  that  of 


FIG.  60. 


Skeleton  of  an  osteosarcoma  of  vault  of  skull,     a.  Skeleton  of  main  tumor  mass.    6.  Caries 
of  bone,  with  bone  spicules  at  site  of  secondary  tumor. 


sarcoma  of  the  dura.  The  latter,  however,  never  lifts  up  the 
bony  wall  of  the  skull,  but  destroys  it  by  a  process  of  ulceration,  a  solu- 
tion of  bone  progressing  from  within  outward.  It  is  therefore  surrounded 
after  perforation  by  a  bony  ring.  The  latter,  however,  is  on  a  level  with 
that  of  the  general  surface  of  the  skull,  and  does  not,  as  in  the  case  of 
myelogenous  sarcoma,  extend  from  the  base  of  the  tumor  toward  its 
summit.  Even  in  specimens  from  the  cadaver  in  which  the  growth  has 
attained  an  enormous  size  this  peculiarity  is  distinctly  noticeable.  Within 
the  limits  of  the  growth  originating  in  the  diploe  there  is  noticed  a  diverg- 
ence of  the  outer  and  inner  tables,  as  if  they  had  been  forced  apart,  while 
within  the  limits  of  a  sarcoma  originating  from  the  dura  there  is  a  jagged, 
notched  edge  of  bone  in  each  table,  but  the  latter  is  not  any  further  apart 
than  usual.  As  the  soft,  spongy  tissue  of  dural  sarcoma  can  be  com- 
pressed, the  sharp  edge  of  bone  at  the  site  of  perforation  can  be  easily 
VOL.  I.— 10 
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felt.  If  every  periosteal  sarcoma  were  composed  only  of  soft  tissues,  it 
would  be  easy  to  distinguish  it  from  myelogenous  sarcoma  as  long  as  the 
latter  still  possessed  a  bony  shell  at  the  basal  portion,  if  not  at  the  summit. 
However,  osteosarcoma  of  periosteal  origin,  a  growth  that  occurs  fre- 
quently, has  a  bony  feeling  also,  both  at  the  periphery  and  at  the  summit 
of  the  tumor.  The  latter  possesses  no  bony  shell,  but  numerous  needles 
and  spicules  of  bone  extend  into  the  interior  of  the  tumor  from  the  site  of 
its  attachment  to  the  sclerotic  and  thickened  bone.  (Fig.  60.)  At  times 
these  growths  have  a  firm  skeleton  composed  of  thick  trabeculse  and 
plates.  This  condition  has  been  observed  in  very  small  specimens.  On 
palpation  these  tumors  give  the  impression  that  they  have  a  bony  capsule, 
and  this  leads  to  mistaking  an  osteosarcoma  for  a  myelogenous  sarcoma. 
As  the  latter  breaks  through  the  capsule  in  several  places  at  the  same 
time,  the  examining  finger  meets  with  resistance  only  here  and  there,  as  in 
the  case  of  osteosarcoma  of  periosteal  origin.  These  two  forms,  therefore, 
cannot  always  be  distinguished  from  each  other  during  the  first  stage  of 
development.  The  most  certain  indication  of  the  origin  of  a  new  growth 
in  the  diploe  is  the  presence  of  the  bony  wall  rising  above  the  level  of  the 
surface  of  the  skull  and  extending  toward  the  summit  of  the  tumor. 
When  the  tumor  has  attained  an  enormous  size,  the  presence  of  hard, 
bony  areas  on  and  in  the  tumor  points  to  osteosarcoma.  As  this  growth 
is  always  of  periosteal  origin,  such  a  tumor  would  be  a  periosteal  sar- 
coma, for  a  myelogenous  sarcoma  that  had  attained  any  noticeable  size 
would  have  lost  its  bony  capsule. 

Sarcoma  of  the  dura  mater  are  recognized  in  exceptional  cases  only  by 
the  above-mentioned  peculiarities  of  the  gap  in  the  skull,  its  situation 
within  the  plane  of  the  surface  of  the  bone,  and  its  sharp  outline.  As 
a  rule  it  is  diagnosticated  earlier  and  by  other  symptoms.  If  previously 
existing  symptoms,  especially  those  of  intracranial  pressure,  disappear 
as  soon  as  or  soon  after  a  tumor  appears  at  the  surface  of  the  skull,  the 
surgeon  is  safe  in  assuming  that  the  growth  in  a  given  case  originated 
from  the  dura.  Such  a  tumor  begins  to  develop  within  the  cranial  cavity, 
and  brings  about  symptoms  due  to  encroachment  on  the  intracranial 
cavity.  As  soon  as  the  tumor  makes  its  exit  from  the  interior  of  the  skull 
the  diminution  of  space  and  the  combination  of  symptoms  resulting  there- 
from cease.  In  the  second  place,  perforating  dural  sarcoma  usually  pul- 
sates as  a  result  of  the  pulsation  of  the  brain  being  transmitted  to  it.  In 
the  third  place,  such  a  tumor  may  be  forced  by  pressure  into  the  cranial 
cavity,  causing  temporary  headache,  slowing  of  the  pulse,  and  loss  of 
consciousness.  If  these  three  symptoms  be  present  the  surgeon  can  with 
certainty  diagnosticate  sarcoma  of  dural  origin  that  has  perforated  the 
skull  and  continued  to  proliferate  outside  the  cranial  cavity.  Conversely, 
he  cannot,  however,  exclude  the  dural  origin  of  a  growth  in  cases  in  which 
these  characteristic  symptoms  are  absent.  The  isthmus  of  a  tumor  may 
be  so  closely  adherent  to  the  edge  of  the  defect  in  the  skull  that  no  pul- 
sation of  the  brain  can  be  transmitted  to  it  or  that  pressure  cannot  force 
the  growth  into  the  cranial  cavity.  Under  the  same  circumstances  the 
cerebral  symptoms  do  not  diminish;  on  the  contrary,  they  are  increased 
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if  the  tumor  grows  toward  the  brain  as  well  as  outward  through  the  bone. 
The  presence  of  cerebral  symptoms  accompanying  a  tumor  on  the  surface 
of  the  skull  has  no  bearing  on  the  differential  diagnosis  under  discussion, 
for  periostea  1  as  well  as  myelogenous  new  growths  may  proliferate  in- 
wardly as  well  as  outwardly.  Only  a  short  time  ago  the  author  removed 
a  deep  periosteal  tumor  traversing  the  bone.  Cerebral  symptoms  were 
present,  and  the  question  arose  whether  the  new  growth  had  developed 
on  both  sides  simultaneously,  as  Arnold  has  shown  to  be  the  case  in 
myelogenous  sarcoma,  or  whether  it  had  traversed  the  bone  from  the 
outside.  The  diagnostic  importance  of  cerebral  symptoms  depends  upon 
the  fact  that  they  occur  before  the  tumor  becomes  noticeable,  and  disap- 
pear after  it  has  made  its  appearance  on  the  surface.  As  soon  as  the 
tumor  reaches  the  surface  of  the  skull  it  spreads  out  to  an  extraordinary 
degree,  the  defect  in  the  skull  becomes  completely  covered,  and  there  is 
no  longer  anything  to  distinguish  it  from  periosteal  and  myelogenous 
sarcomata,  which  similarly  proliferate  and  attain  an  enormous  size. 


FIG.  61. 


FIG.  62. 


Sarcoma  ossis  frontalis  before  and  after  excision. 

The  base  of  the  skull  is  not  so  frequently  the  site  of  sarcoma  of  the  bones 
and  dura  as  is  the  vault  of  the  skull.  However,  the  respective  forms  of 
new  growth  develop  there  either  after  the  manner  of  other  intracranial 
tumors,  and  belong  therefore  to  the  class  of  basal  cerebral  tumors,  or 
else  they  grow  into  the  orbital  cavity  or  nasal  passages,  and  belong  clini- 
cally, for  this  reason,  to  the  tumors  of  these  regions. 

In  addition  to  primary  sarcoma,  which  is  the  more  important  because 
of  its  frequency  and  clinical  significance,  there  are  secondary  metastatic 
sarcomata  of  the  skull,  secondary  to  sarcoma  of  other  bones,  and^in  some 
cases  to  tumors  of  the  kidneys  and  thyroid.  Only  in  those  cases  in  which 
there  is  a  primary  sarcoma  of  the  ribs,  pelvis,  or  long  bones,  and  in 
which  at  the  same  time  there  are  other  rnetastases,  such  as  those  of 
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the  lungs,  is  it  safe  to  conclude  that  any  tumor  of  the  skull  is  a  secondary 
sarcoma.  Secondary  carcinoma  occurs  also  in  this  location  following 
carcinoma  of  the  breast  or  lungs.  In  all  such  cases  it  is  characterized 
by  being  more  sharply  circumscribed  than  a  primary  carcinoma. 

Treatment. — The  treatment  of  sarcoma  of  the  cranial  bones  and  of 
proliferating  dural  sarcoma  consists  in  dissection  arid  removal  of  the 
entire  new  growth  whenever  circumstances  permit.  If  a  tumor  be  of 
large  size,  or  if  secondary  nodules  are  scattered  over  the  surface  of  the 
skull,  not  to  mention  metastases  in  other  parts  of  the  body,  extensive 
operative  interference  is  positively  contraindicated.  An  operation  is 
also  contraindicated  in  a  case  in  which  a  sarcoma  has  existed  for  some 
time  and  the  patient  presents  a  cachectic  appearance,  for  under  such 
circumstances  it  is  always  a  sign  of  advanced  degeneration,  and  in  all 
probability  of  extension  of  the  disease.  In  all  other  cases  operative  inter- 
ference should  be  attempted.  At  the  present  time,  when  the  successful 
removal  of  brain-tumors  is  frequently  reported,  surgeons  do  not  hesitate 
to  remove  the  dura  mater  or  even  some  of  the  adjoining  layers  of  the 
brain  itself. 

The  author  has  done  extensive  resections  in  4  cases  of  cranial  sarcoma ; 
in  1  of  these  the  patient  died.  The  tumor  had  proliferated  to  a  con- 
siderable depth  into  the  occipital  lobe  of  the  cerebrum  and  the  profuse 
bleeding  which  resulted  caused  collapse.  The  3  other  patients 
recovered.  Two  died  at  the  end  of  one  and  a  half  and  two  years,  respec- 
tively, as  a  result  of  recurrence  of  the  growth.  Regarding  the  fate  of  the 
third  he  was  not  able  to  obtain  any  information.  Grunberg  investigated 
the  histories  of  all  operations  published  during  the  last  two  decades. 
Twenty- two  operations  were  performed  on  17  patients.  In  3  cases  two 
or  more  attempts  at  interference  were  made  necessary  by  recurrence  of 
the  growth.  Of  these  22  operations,  5  were  not  completed,  partly  be- 
cause of  hemorrhage,  partly  on  account  of  collapse,  and,  partly,  owing 
to  the  too  great  extent  of  the  growth.  The  operation  was  completed  in 
17  cases.  Three  of  the  patients  died  as  a  result  of  the  operation,  death 
being  caused  by  the  entrance  of  air  into  sinuses,  thrombosis  of  sinus,  and 
cerebral  abscess.  In  7  cases  recurrence  took  place  soon  after  the  opera- 
tion. In  2  no  information  was  obtainable.  Of  17  cases,  5  were  appar- 
ently permanently  cured,  which  is  a  good  result  considering  the  certainly 
fatal  termination  otherwise. 

The  skin  incision  should  extend  over  the  summit  of  the  tumor  or 
around  any  thinned  or  ulcerating  areas.  If  the  tumor  has  not  broken 
through  the  periosteum,  the  soft  parts  should  be  dissected  away  on  either 
side  until  the  base  of  the  growth  and  its  attachment  to  the  bone  or  the 
defect  in  the  skull  have  been  exposed.  Even  this  step  in  the  operation 
may  cause  considerable  hemorrhage.  It  is  therefore  advisable,  as  has 
been  already  suggested,  to  cut  off  the  blood-supply  to  the  scalp  by 
means  of  a  stout  rubber  band  wound  tightly  about  the  head  in  the  plane 
of  the  frontal  and  occipital  bones.  The  periosteum  should  be  incised 
about  the  base  of  the  tumor  at  a  distance  of  not  less  than  1  cm.  In 
exceptional  cases  onlyis  it  possible  to  lift  off  the  tumor  with  the  periosteum 
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by  detaching  the  latter  by  means  of  periosteal  elevators,  beginning  at  the 
site  of  the  incision.  Even  in  those  cases  in  which  the  new  growth  has 
originated  in  the  periosteum  it  has  invaded  the  superficial  or  deep  layers 
of  bone,  under  which  circumstances  the  latter  is  characterized  by  its 
dense,  sclerotic  structure.  It  is  necessary  therefore  to  use  the  chisel  in 
most  cases.  Portion  after  portion  is  broken  off  with  a  gouge  until  all 
diseased  tissue  has  been  removed  and  sound  bone  fills  the  bottom  of  the 
wound.  The  latter  may  be  hard  and  dense  like  ivory.  If  the  growth 
has  traversed  the  bone,  or  be  located  on  both  surfaces  of  the  bone,  or 
if  it  has  originated  in  the  marrow  or  from  the  dura,  the  bone  must  be 
resected  after  incision  of  the  periosteum.  This  is  best  accomplished  by 
means  of  an  electromotor  circular  saw.  Of  course,  the  chisel  may  be 
substituted  for  the  saw, or  a  hole  maybe  bored  to  the  dura  with  a  Doyen's 
drill  and  from  this  point  the  bone  cut  through  with  a  Dahlgren  forceps. 
This  bone  incision  should  be  carried  completely  around  the  base  of  the 
growth,  where  it  is  attached  to  the  bone  or  where  it  emerges  from  the 
skull,  and  the  circumscribed  portions  of  bone  loosened  and  removed. 
In  most  cases  that  portion  of  the  new  growth  directed  toward  the  cranial 
cavity  can  now  be  removed  without  difficulty.  In  some  cases,  however, 
it  is  necessary  to  break  up  the  bony  ring  resulting  from  the  bone  incision 
in  order  to  obtain  sufficient  room  to  inspect  properly  the  interior  of  the 
skull  and  the  surface  of  the  dura  mater.  Should  the  limits  of  the  tumor 
extend  beyond  the  dura,  which  was  the  condition  in  the  third  case  in 
which  the  author  operated,  the  dura  must  also  be  cut  through  about  the 
circumference  of  the  tumor,  and  the  growth  enucleated  by  means  of  a 
blunt  dissector  or  the  finger  of  the  operator.  This  step  will  be  all  the 
more  serious  and  difficult  if  the  growth  extends  deep  into  the  brain  or  if 
it  is  intimately  or  diffusely  attached  to  the  convolutions  of  the  latter. 

The  final  step  in  the  operation  is  the  arrest  of  all  hemorrhage.  This 
should  be  very  carefully  carried  out.  Not  until  all  intracranial  vessels 
have  been  tied  or  transfixed  should  the  rubber  tube  about  the  head  be 
loosened.  Attention  should  then  be  paid  to  all  spurting  vessels  of  the 
scalp.  As  in  all  cases  there  is  a  considerable  loss  of  blood,  and  as  such 
extensive  interference  is  liable  to  produce  a  condition  of  shock  even  with- 
out hemorrhage,  it  is  not  advisable  to  attempt  any  further  operation  with 
the  intention  of  closing  the  defect  in  the  skull.  It  is  better  to  postpone 
even  the  closure  of  the  soft  parts  in  order  to  prevent  any  risk  to  the 
patient  through  secondary  hemorrhage,  and  simply  pack  the  cavity  of 
the  wound  down  to  and  into  the  brain  with  iodoform  gauze.  If  the 
further  course  is  favorable  and  the  patient  recovers  promptly,  the  gauze 
packing  may  be  removed  on  the  fourth  day.  If  the  wound  appears  clean 
and  healthy,  the  dissected  scalp  may  be  laid  over  the  defect  in  the  bone 
and  united  by  secondary  sutures.  If  much  skin  has  been  removed  from 
the  surface  of  the  tumor,  a  plastic  operation  should  be  performed  for  the 
purpose  of  covering  and  closing  the  wound.  One  or  two  flaps  with  a 
broad  base  are  prepared  from  tissues  in  the  immediate  vicinity  of  the 
wound  and  placed  over  the  defect  in  the  skull  that  is  to  be  covered.  The 
wounds  should  be  protected  by  layers  of  sterile  gauze  after  the  first  as 
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well  as  after  the  second  operation.  The  author  never  ventures  to  attempt 
bony  closure  of  the  defect  in  the  skull  until  some  time  has  elapsed — a 
year  or  so — when  the  danger  of  recurrence  has  passed.  In  the  mean- 
time the  head  of  the  patient  can  be  protected  by  a  cap  fitted  with  an 
aluminum  plate. 

SYPHILIS  OF  THE  CRANIAL  BONES. 

Manifestations  of  hereditary  syphilis  are  met  with  in  the  skull  of  young 
children  in  those  cases  only  in  which  there  is  a  recurrence  following  the 
subsidence  of  a  primary  attack.  In  such  cases  it  is  usual  to  find  gum- 
mata  in  addition  to  those  disturbances  belonging  to  the  "condyloma- 
tous"  period.  (Fig.  65.)  The  same  symptoms  of  the  disease  are  found 
in  young  children  as  those  occurring  in  the  adult  in  syphilis  tardive. 
Darier  and  Feulard  observed  extensive  gumma  formation  in  the  course 
of  recurrence  in  an  eleven  months  old  child  in  whom  typical  hereditary 
syphilis  had  first  shown  itself  during  the  fourth  month.  When  visceral 
syphilis  of  the  foetus  manifests  itself  in  the  nursing  infant,  the  skull  is 
as  a  rule  not  involved,  in  spite  of  the  frequency  of  osteochondritis  of 
the  long  hollow  bones. 

The  skull  is  most  frequently  affected  in  acquired  syphilis  during  the 
later  stages,  very  rarely  at  the  time  of  the  first  manifestations.  In  addi- 
tion to  macular  and  papular  lesions  of  the  skin  and  mucous  membranes 
there  may  be  felt  and  seen  deep  swellings  located  on  the  skull,  which  are 
true  gummatous  periostoses.  These  disappear,  however,  as  a  rule,  leav- 
ing no  trace.  They  cannot  be  considered  the  result  of  a  simple  perios- 
titis, as  all  syphilitic  lesions  of  the  skull  are  divided  into  gummatous 
inflammation  of  the  periosteum  and  gummatous  inflammation  of  the 
marrow  of  the  diploe.  Both  forms  of  disease  may  run  their  course  with- 
out producing  suppuration.  Both  may,  however,  be  followed  by  suppu- 
ration as  the  result  of  other  processes  and  fresh  disturbances,  so  that  in 
their  course  the  surgeon  must  distinguish  those  that  suppurate  and  those 
that  do  not. 

The  most  infrequent  and  mildest  form  of  periostitis  occurs,  as  do  all 
syphilitic  affections  of  the  head,  on  the  anterior  portions  of  the  skull, 
especially  the  frontal  and  parietal  bones.  Convex  tumors  form  of  tense 
elastic  consistency,  the  skin  overlying  them  being  unaltered  and  freely 
movable.  They  vary  in  size  from  that  of  a  five-cent  piece  to  that  of  a 
dollar.  There  may  be  only  one  or  a  large  number  of  such  swellings. 
When  these  develop  rapidly  and  suddenly,  as  is  the  case  in  the  early  stages 
of  syphilis,  they  may  be  quite  painful,  causing  the  patient  to  believe  that 
he  had  bruised  his  head  against  the  bedpost.  When  they  occur  during 
the  later  stages  of  the  disease,  their  development  is  quite  slow  and  may 
be  unnoticed.  They  subside  promptly  under  mercurial  treatment,  dis- 
appearing within  a  few  weeks.  Left  to  themselves,  they  continue  for 
months  and  may  leave  permanent  thickening  of  the  periosteum.  This 
may  l>e  in  the  form  of  low,  flattened  swellings,  or  nodular  deposits  of 
bone  on  the  outer  surface  of  the  skull.  There  is  as  a  rule  a  good  deal 
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of  sensitiveness  at  first,  but  in  the  course  of  time  it  disappears.  When 
a  number  of  periostoses  exist  close  together,  the  picture  will  be  that  of 
a  hyperostoses  of  the  entire  portion  of  the  skull  in  which  they  are  situated. 
The  opinion  has  been  held  that  this  circumscribed  periostitis  should  be 
considered  a  simple  inflammation  and  distinct  from  a  gummatous  pro- 
cess, because  it  occurs  during  the  early  stages  of  syphilis  and  in  connec- 
tion with  surface  manifestations  of  the  disease.  It  has  been  further  held 
that,  acting  like  a  simple  traumatic  periostitis,  the  process  subsides  or 
gives  rise  to  the  development  of  circumscribed  areas  of  new  bone  or  a 
periostitis  ossificans.  This  distinction  cannot,  however,  be  maintained, 
for  if  periosteum  be  stripped  from  the  bone,  as  has  been  occasionally  done 
following  unnecessary  incisions,  small  processes  will  remain  adherent  to 
it,  corresponding  to  the  tufts  of  vessels  dipping  into  the  Haversian  canals, 
which  show  on  microscopical  examination  the  character  of  gummatous 
infiltration — free  nuclei,  leucocytes  rich  in  chromatin,  and  possibly  giant 
cells.  The  rapid  and  complete  disappearance  of  such  swellings  shows 
that  the  development  of  the  syphilitic  tissue  has  gone  on  only  to  a  slight 
degree  before  fatty  degeneration  and  reabsorption  take  place.  Its  pres- 
ence is  sufficient,  however,  in  a  certain  sense  to  stimulate  a  reactionary 
productive  inflammation  of  bone  similar  to  that  produced  by  the  irrita- 
tion of  other  growths,  such  as  fibroma  or  carcinoma,  and  which  results 
in  permanent  periostosis  or  partial  hyperostosis. 

The  further  development  of  such  periostoses  results  in  extensive  deposit 
of  gummatous  materials  in  the  deepest  layers  of  periosteum.  These  cir- 
cumscribed swellings  rising  above  the  level  of  the  skull,  known  as  syph- 
ilitic nodes,  and  at  times  erroneously  called  exostoses,  consist  of  a  deeper, 
firmer,  and  denser  portion,  and  an  upper,  usually  smaller,  soft,  almost 
fluctuating  portion.  On  macroscopical  examination  they  show  the  char- 
acter of  true  gumma — soft,  jelly-like,  pale-red  tissue,  with  small,  yellow, 
opaque  inclusions.  Even  new  growths  of  this  extent  may  be  entirely 
absorbed.  They  may,  however,  invade  the  bone  further,  become  necrotic, 
and  lead  to  suppuration.  In  the  former  case  the  soft  summit  of  the  cone- 
shaped  swelling  becomes  depressed;  the  tumor  becomes  flattened  and 
disappears  in  the  course  of  time.  Should  suppuration  take  place,  the 
skin  overlying  the  swelling  becomes  thinned  and  reddened,  and  the 
accumulated  pus  and  broken-down  gummatous  material  breaks  through, 
unless  evacuation  be  previously  accomplished  by  surgical  interference. 
The  edges  of  the  wound  have  "a  tendency  to  gape  on  account  of  tense 
infiltration  of  the  peripheral  portions.  Infiltration  appears  as  a  yellowish- 
gray  deposit  in  the  deeper  portions  of  the  ulcer,  which  is  gradually  thrown 
off  in  the  course  of  ulceration  either  in  the  form  of  fragments  or  long 
necrotic  shreds.  The  edges  of  the  ulcer  are  undermined  and  its  floor  is 
composed  of  exposed  bone.  Necrosis  of  the  bone  may  be  produced  by 
this  gummatous  periostitis  in  the  same  way  that  it  is  produced  by  the 
invasion  of  an  ulcerating  gumma  of  the  skin. 

The  bones  themselves  become  affected  either  secondarily  by  extension 
from  the  periosteum,  or  primarily  by  the  development  of  gummatous 
tissue  in  the  marrow-spaces  of  the  diploe.  The  gummatous  tissue  fol- 
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lowing  the  periosteal  vessels  into  the  Haversian  canals  causes  the  latter 
to  become  enlarged.  This  gives  an  appearance  of  a  large  group  of  open 
vessels  in  the  compact  layer  of  the  surface  of  the  bone.  In  the  course 
of  time  these  openings  increase  in  size,  the  portions  between  them  are 
absorbed,  and  there  results  a  depressed  area  of  a  worm-eaten  appearance, 
filled  with  a  mass  of  gummatous  material.  This  necrotic  process  may 
extend  over  quite  an  area  and  to  a  considerable  depth,  involving  large 
portions  of  the  skull.  If  this  process  involves  both  surfaces  of  the  skull, 
as  is  not  uncommon,  the  changes  produced  may  be  of  such  a  degree  as 
illustrated  in  the  specimen  taken  by  Heinecke  from  the  collection  at 
Erlangen.  (Figs.  63  and  64.) 

FIG.  63. 


Syphilitic  necrosis  of  bone. 


Syphilitic  necrosis  of  bone. 


Whenever  gummatous  deposits  are  produced  in  bones  they  cause 
the  development  of  a  permanent  new  growth  of  bone  along  their  boun- 
daries. The  trabeculae,  bars,  nodules,  and  elevations,  grooves  and  hol- 
lows seen  on  both  surfaces  of  the  specimen  in  the  illustration  are  the 
results  of  such  bone  production,  not  the  immediate  effect  of  the 
syphilitic  poison,  but  a  process  of  demarcation  surrounding  the  specific 
deposits. 

The  same  gummatous  growth  which  follows  the  vessels  of  the  diseased 
periosteum  into  the  bone  may  develop  in  the  marrow  of  the  diploe,  while 
the  periosteum  remains  unchanged.  The  bony  partitions  and  trabeculse 
of  the  spongy  layer  of  bone  disappear  and  the  alveolae  filled  with  gum- 
matous material  are  opened  up  and  communicate  with  each  other,  the 
process  being  like  that  of  any  other  bone  inflammation  that  results  in 
osteoporosis.  While  in  the  interior  portions  of  the  bone  the  structure  is 
weakened  at  one  or  more  places,  there  is  an  active  production  of  new 
bone  beneath  the  periosteum  and  in  those  portions  not  affected  by  gum- 
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FIG.  65. 


Hereditary  syphilis ;  gummata  of  the  cranial  bones, 
never  Child,  aged  eighteen  months.     (Koplik.) 


matous  infiltration.  The  bone  surrounding  and  overlying  the  diseased 
area  becomes  thickened  and  dense.  These  two  processes,  that  of  bone 
absorption  and  bone  produc- 
tion, constitute  gummatous  ostitis 
of  the  skull.  There  results  a 
peculiar  picture.  The  places  on 
the  macerated  skull  out  of  which 
the  gummatous  material  has 
fallen  look  like  the  burrowings 
of  the  ship- worm,  while  between 
them  are  comb-like  or  reef-like 
elevations,  the  osteophytic  pro- 
cesses. 

Even  such  extensive  destruc- 
tion can  take  place  without  sup- 
puration and  without  involving 
the  skin.  The  gummatous  de- 
posits undergo  cheesy  and  fatty 
degeneration  and  are  absorbed. 
The  resulting  defects  of  bone  are 
to  a  large  extent,  but 
completely,  filled  as  the  result 
of  the  reactionary  periostitis  and  ostitis.  The  skin  overlying  the  bone, 
usually  deprived  of  hair  at  the  beginning  of  the  process,  together  with 
the  remaining  layers  of  the  scalp,  sinks  to  the  bottom  of  the  grooves  and 
hollows  on  the  surface  of  the  skull,  and  the  irregularities  left  as  a  result 
of  the  disease  are  only  perceptible  by  digital  examination. 

Frequently,  however,  the  course  of  the  disease  is  quite  different  when 
gummatous  and  productive  ostitis  are  followed  or  accompanied  by  sup- 
puration. Whether  this  be  caused  by  an  excessive  proliferation  of  leuko- 
cytes in  a  gumma  or,  as  is  more  probable,  by  some  infectious  materials 
carried  in  the  circulation,  is  of  little  importance.  As  a  result  of  suppura- 
tion the  destruction  of  tissue  is  far  more  extensive,  and  there  is  more 
danger  of  an  abscess,  which  may  not  only  spread  beneath  the  skin,  but 
also  extend  to  a  great  depth  and  invade  the  brain-membranes.  The 
areas  of  gummatous  infiltration  become  liquefied  and  discharge  as 
broken-down  masses  together  with  the  fluid  pus.  At  some  points  pus  may 
burrow  through  the  entire  thickness  of  the  necrotic  bones.  If  this  takes 
place  at  the  periphery  of  a  portion  of  the  skull,  the  latter  will  be  cut  off 
from  its  source  of  nutrition  and  destroyed  in  toto.  In  this  way  most  syph- 
ilitic necroses  originate.  They  are  characterized  by  two  peculiarities. 
At  times  the  surface  appears  worm-eaten,  full  of  little  depressions,  and 
traversed  by  numerous  tunnel-like  holes  reaching  as  far  as  the  dura. 
The  pulsations  of  the  brain  may  be  frequently  transmitted  to  the  stagnant 
pus  filling  the  latter.  At  other  times  the  sequestra  are  conspicuously 
heavy,  dense,  and  firm,  like  ivory.  This  sclerosis  corresponds  to  the 
places  in  which  the  bone-forming  inflammation  surrounding  the  gum- 
matous islands  and  processes  has  attained  a  considerable  degree  of 
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development.  Thus  the  results  of  two  coexisting  processes,  character- 
izing syphilitic  inflammation  of  bone,  are  combined  in  the  sequestra  they 
form.  It  usually  requires  years  before  these  are  thrown  off  by  a  process 
of  suppuration  or  granulation.  At  times  they  may  be  observed  tor  a  long 
time  Iving  within  an  ulcerated  defect  of  the  skin.  The  dura  is  dissected 
from  the  inner  surface  of  the  sequestrum  by  the  accumulating  pus,  which 
does  not,  however,  collect  in  any  large  quantities,  as  the  numerous  open- 
in^  in  the  sequestrum  afford  an  easy  means  of  exit.  The  dura  itse It 
becomes  thickened  and  contracted,  so  that  it  is  detached  from  the  skull 
not  only  immediately  beneath  the  sequestrum,  but  also  for  quite  a  dis- 
tance beyond.  At  times  one  may,  after  removal  of  a  sequestrum,  look 
into  the  cavity  of  the  cranium,  or  introduce  a  finger  between  the  dura 
and  bone.  After  the  sequestrum  has  been  thrown  off  there  remains  a 
large  defect  of  bone,  the  edges  of  which  are  elevated  like  a  wall  and 
divided  by  clefts  into  hills  and  valleys  placed  side  by  side,  while  for  a 

considerable  distance  the  irregular 
wave-like  surface  of  the  bone  shows 
where  the  gummatous  ostitis  has  run 
its  course.  The  accompanying  illus- 
tration (Fig.  66),  taken  from  Hein- 
ecke's  work  on  the  diseases  of  the 
head,  in  the  Deutsche  Chirurgie,  shows 
this  condition  very  clearly. 

At  the  bottom  of  the  defect  is  the 
hard,  thickened  dura  mater,  covered 
here  and  there  with  a  thin  sheet  of 
newly  formed  bone. 

One  occasionally  observes  in  the 
skull,  as  elsewhere  in  the  body,  that 
the  pathological  process  in  * 'syphilis 
tardive"  especially  if  it  goes  on  to 
ulceration,  is  not  limited  to  one  tis- 
sue or  organ  of  the  affected  portion 
of  the  body,  but  is  regional — i.  e., 
syphilitic  necrosis  of  skuii.  attacking  and  invading  all  structures 

in  a  given  region.  It  very  frequently  happens  that  when  there  is  a  ser- 
piginous  ulcer  of  the  skin  of  the  chin  the  bone  of  the  lower  maxilla 
beneath  it  becomes  thickened  as  the  result  of  a  gummatous  ostitis. 
Gummata  also  are  found  in  the  genioglossus  and  mylohyoid  muscles, 
as  well  as  deep  ulcers  in  the  anterior  portions  of  the  tongue.  In  the  same 
way,  kidney-shaped  and  horseshoe-shaped  ulcers  of  the  scalp  are  followed 
by  gummatous  periostitis  and  ostitis  of  the  skull,  pachymeningitis,  with 
the  formation  of  gummata  which  may  invade  the  brain,  or  very  extensive 
inflammation  of  the  arteries,  with  distinct,  superficial  degeneration  of 
the  brain  itself.  In  the  course  of  years  these  ulcerative  processes  cause 
the  death  of  the  patient,  either  through  the  increasing  cachexia  or 
through  the  above-mentioned  invasion  of  the  brain.  The  exhaustion  and 
emaciation  proceed  rapidly  when  amyloid  disease  of  the  kidneys  and 
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amyloid  degeneration  of  the  mesenteric  vessels  are  an  early  complica- 
tion. 

Non-purulent  syphilitic  ostitis  of  the  larger  bones  of  the  extremities 
frequently  brings  about  extensive  development  of  new  bone — syphilitic 
hyperostoses.  In  these  cases  the  process  of  proliferation  is  so  predom- 
inant that  the  gummatous  deposits  seem  insignificant  in  comparison. 
This  does  not,  however,  occur  when  the  disease  affects  the  cranial  bones. 
At  the  same  time  syphilitic  hyperostoses  of  the  cranial  bones  are  fre- 
quently spoken  of.  Isolated  nodes  have  erroneously  been  described  as 
exostoses,  but  in  these,  as  well  as  in  the  diffuse  thickening  surrounding 
areas  of  bone  affected  by  gumma,  softening  and  necrosis  always  pre- 

FIG.  67. 


Syphilitic  caries  of  cranium.     (Bruns.) 

dominate.  Destruction  is  always  more  extensive  than  production.  Be- 
tween nodules,  swellings,  ridges,  and  spines,  which  project  from  the  outer 
as  well  as  inner  surface,  there  are  found  hollows  and  grooves  of  consid- 
erable breadth.  A  uniform  swelling  is  in  most  cases  the  result  of  an 
early  periostitis,  and  will  in  such  cases  be  tense  and  elastic  rather  than 
hard  and  bony.  In  his  work  on  tumors  Virchow  emphasizes  the  fact  that 
syphilis  does  not  cause  any  special  form  of  hyperostoses  of  the  cranial 
bones  and  that  the  partial  hyperostoses  of  the  cranial  bones  and  the 
bones  of  the  face,  regarding 'which  he  cites  a  number  of  instructive 
descriptions  which  cannot  be  referred  to  the  above  disease.  According 
to  the  opinions  of  the  author,  traumatism  plays  an  important  part  in 
their  occurrence. 
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Treatment. — Ever  since  Fallopias  first  referred  the  above  changes  in 
the  skull  to  previous  attacks  of  "grande  virole,"  specific  antisyphilitic 
methods  have  been  suggested  and  used  in  their  treatment.  The  action 
of  mercury  is  most  noticeable  in  the  case  of  early  periosteal  deposits,  but 
even  in  the  most  severe  forms  the  three  drugs,  iodine,  mercury,  and 
potassium,  have  produced  excellent  results. 

In  addition  to  the  above,  local  surgical  treatment  may  be  extensively 
employed.  Acute  recent  swellings  of  the  periosteum  occurring  during 
the  early  stages  of  syphilis  should  not  be  interfered  with,  as  they  invari- 
ably disappear  under  general  treatment.  Local  surgical  measures  in  the 
case  of  gumma  occurring  during  the  later  stages  of  syphilis  may  be  em- 
ployed with  advantage.  When  there  is  a  solitary  node  situated  in  the 
frontal  or  parietal  region  which  shows  no  tendency  to  disappear  after 
specific  general  treatment  has  been  kept  up  for  a  week  or  ten  days,  it  is 
advisable  to  open  it  as  soon  as  fluctuation  becomes  distinct  and  scrape 
away  all  tissue  as  far  as  and  even  including  the  bone.  The  wound  should 
be  kept  open  and  packed  with  iodoform  gauze  for  a  few  days.  Following 
this  the  author  uses  a  dressing  of  blue  ointment  spread  on  strips  of  gauze 
and  inserted  into  the  cavity  of  the  wound  in  such  a  way  that  every  portion 
of  the  latter  comes  in  contact  with  the  drug.  As  a  rule,  healthy  granu- 
lations begin  to  grow  very  quickly,  and  in  rare  cases  only  will  the  floor 
of  the  ulcer  take  on  a  bacon-like  appearance  and  the  walls  become  under- 
mined. Under  the  latter  circumstances  the  surgeon  will  have  to  apply 
the  measures  indicated  in  the  case  of  purulent  gummatous  ostitis  of 
extensive  portions  of  the  skull.  The  author  has  frequently  observed  a 
syphilitic  node  become  softened,  arid  at  the  same  time  increase  in  size, 
especially  under  potassium  iodide  treatment.  If  such  a  node  be  opened 
and  all  diseased  tissues,  soft  and  hard,  scraped  out,  the  wound  resulting 
from  the  operation  will  usually  heal  rapidly,  general  treatment  being 
continued  meanwhile. 

Diffuse  gummatous,  even  purulent,  ostitis  of  the  cranial  bones  should 
be  given  only  general  treatment.  In  these  cases  there  are  no  softened 
areas  or  collections  of  fluctuating,  broken-down  material.  Very  little 
can  be  done  locally  except  to  cover  with  mercurial  plaster  the  portion 
of  the  skull  that  appears  to  be  diseased.  Unna's  gray  mull  plasters  are 
the  most  serviceable  for  this  purpose.  The  hair  must  be  closely  shaved 
before  these  are  applied.  The  plasters  should  be  changed  every  two  or 
three  days,  and  the  material  that  remains  adherent  to  the  skin  should 
be  washed  off  with  ether  in  order  that  the  scalp  may  be  shaved  each 
time.  The  small  "clipping  machine"  has  the  advantage  of  not  injuring 
the  skin  and  produces  less  irritation.  If  the  scalp  is  not  reddened,  the 
application  of  the  plaster  is  repeated;  if  it  is  reddened,  it  will  be  neces- 
sary to  treat  the  eczema  caused  by  the  former  application. 

Purulent  gummatous  inflammation  must  be  treated  surgically  through- 
out, as  suppuration  will  continue  and  increase  as  the  result  of  more  or 
less  necrosis  constantly  going  on  in  the  areas  of  gummy  deposits  occu- 
pying portions  of  the  skull.  According  to  Wallet,  in  "addition  to  the 
dangers  of  the  destructive  period,  those  of  phthisis  and  amyloid  disease 
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of  the  kidneys  and  the  local  affections  must  not  be  forgotten.  Of  45 
patients  belonging  to  this  class,  excluding  5  who  died  of  some  intercur- 
rent  disease  (variola,  peritonitis,  pleuropneumonia) ,  19  died  from  the 
immediate  effects  of  the  disease,  as  follows:  1  of  erysipelas,  4  from 
exhaustive  suppuration,  14  from  brain  complications,  viz.,  cerebral  press- 
ure, encephalitis,  and  cerebral  abscess.  The  author  does  not  believe 
that  it  is  justifiable  to  postpone  the  application  of  surgical  measures  until 
cerebral  symptoms  necessitate  trephining  and  searching  for  gummatous 
deposits  and  collections  of  pus  in  the  brain.  Intractable  suppuration  and 
obvious  necrosis  at  the  bottom  of  fistulous  openings  indicate  operative 
interference.  Syphilitic  ulcers  of  bone  should  be  treated  precisely  as 
kidney  and  horseshoe- shaped  ulcers  of  the  skin.  There  are  two  reasons 
why  this  has  not  been  done  more  frequently.  In  the  first  place,  owing 
to  death  taking  place  as  the  result  of  removing  sequestra — which  is  not 
so  easy  as  it  would  seem — for  frequently  processes  of  bone  extend  beyond 
the  line  of  demarcation  nearly  to  the  centre  of  the  necrotic  area  and  hold 
the  latter  like  clamps.  In  the  second  place,  there  may  be  firm  adhesions 
between  the  fragment  and  the  dura  mater.  In  removing  the  former  the 
latter  may  be  torn  through  and  the  pus  contained  in  the  cavity  of  the 
ulcer  is  brought  in  contact  with  the  pia  mater  of  the  brain.  Further,  the 
fact  has  been  frequently  brought  forward  that  an  apparently  necrotic 
portion  of  the  skull  may  become  entirely  surrounded  and  traversed  by 
healthy  exuberant  granulations  as  the  result  of  general  treatment,  com- 
plete recovery  taking  place  rapidly  without  further  interference.  That 
which  had  appeared  lost  and  destroyed  still  retained  vitality  and  power 
of  growth.  It  is  perfectly  proper,  therefore,  to  treat  patients  with  ulcers 
of  the  skin  and  bones  with  inunctions  and  potassium  iodide  for  a  time; 
but  it  is  not  advisable  to  wait  too  long  before  dividing  fistulous  tracts 
and  undermined  edges  in  order  to  expose  suppurating  surfaces  of  bone 
and  to  scrape  the  latter  thoroughly.  As  the  bone  is  frequently  hard  and 
dense,  like  ivory,  a  broad-edged  periosteal  elevator  held  at  an  angle  may 
be  of  more  service  than  the  sharp  spoon.  It  is  never  necessary  to  scrape 
away  more  than  the  superficial  layer  of  honeycombed  necrotic  bone. 
Hofmeister  correctly  expresses  the  opinion  that  production  of  new  bone 
around  a  sequestrum  is  not  only  the  cause  of  delayed  separation,  but 
also  a  factor  in  keeping  up  continued  suppuration  owing  to  the  fact  that 
the  bony  partition  causes  a  retention  of  secretions.  This  explains  why 
the  removal  of  the  superficial  diseased  layer  of  bone  exerts  such  a  favor- 
able influence  on  the  progress  of  recovery.  In  this  case  also  the  wound 
is  closed  with  iodoform  gauze  for  a  few  days  before  dressing  with  mer- 
curial ointment. 

The  removal  of  an  extensive  sequestrum  should  not  be  postponed  too 
long.  The  existing  difficulties  and  the  impending  dangers  may  be  over- 
come by  care  and  patience  in  operating,  though  at  the  same  time  it  is 
necessary  to  consider  the  tendency  of  destructive  inflammation  surround- 
ing a  sequestrum  to  spread.  It  is  easier  to  decide  upon  removing  even 
very  large  pieces  of  bone,  as,  for  example,  half  of  a  frontal  bone,  together 
with  portions  of  the  adjoining  parietal,  after  noting  the  experiences  of 
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Willemerj  Goz,  and  Hofmeister  in  regard  to  regeneration  of  bone  follow- 
ing such  operations.  They  report  remarkable  results,  considering  the 
extensive  defects  produced  in  the  skull.  In  the  case  of  a  seventeen  year 
old  girl  a  defect  covering  an  area  of  1 50  square  centimetres  was  produced 
in  the  frontal  bone  by  the  removal  of  a  sequestrum.  After  ten  years  it 
had  very  nearly  disappeared,  being  less  than  4  square  centimetres  in 
area.  It  seems  probable,  according  to  Hofmeister's  microscopical  exam- 
ination, that  the  dura  mater  plays  the  most  important  part  in  this  pro- 
duction of  bone,  the  process  being  similar  to  that  taking  place  in  the 
rather  rare  instances  of  traumatic  defect  of  the  skull  being  filled  up  with 
new  bone. 

TUBERCULOSIS  OF  THE  CRANIAL  BONES. 

Tuberculosis  of  the  roof  of  the  skull  is  not  so  rare  as  was  formerly 
supposed.  Since  v.  Volkmann  gave  a  typical  picture  of  the  disease,  it 
has  received  more  attention  from  surgeons.  Tuberculosis  of  the  flat 
cranial  bones  and  tuberculosis  of  the  mastoid  process  are  distinguished. 
As  the  latter  is  in  many  respects  similar  to  the  suppurative  processes 
taking  place  in  the  cells  and  antrum  of  the  mastoid  process  and  resembles 
the  latter  in  the  manner  of  extension  into  the  cavity  of  the  skull,  its 
description  belongs  more  properly  to  that  of  diseases  of  the  ear.  The 
surgeon  therefore  is  only  concerned  with  tuberculosis  of  the  vault  of  the 
skull.  It  occurs  either  as  a  circumscribed  disease  of  the  bone  or  as  a 
diffuse  development  of  tuberculous  tissue  extending  for  some  distance 
in  the  diploe  as  well  as  between  the  periosteum  and  bone,  and  undergoing 
early  cheesy  degeneration. 

Circumscribed  tuberculosis  usually  occurs  only  at  one  place  on  the 
skull,  but  the  author  has  seen  as  many  as  seven  foci,  and  Israel  reports 
seeing  five  at  one  time  on  the  skull  of  a  child.  Menard  found  twenty-nine 
tuberculous  foci  on  the  skull  of  a  child.  As  a  rule  in  such  cases  not 
only  is  the  skull  the  seat  of  the  disease,  but  other  parts  of  the  body  as 
well — bones,  skin,  and  lymph-nodes — are  involved.  In  3  of  Israel's  4 
cases  there  was  a  very  extensive  general  tuberculosis;  in  the  fourth  case, 
in  addition  to  tuberculous  foci  of  the  vault  of  the  skull,  there  was  tuber- 
culosis of  the  petrous  portion  of  the  temporal  bone.  Tuberculous  lesions 
of  other  bones  may  be  looked  for  in  the  orbital  ridges  and  in  the  body, 
as  well  as  in  the  temporal  process  of  the  malar  bone.  In  this  situation 
there  may  frequently  be  found  one  or  more  fistula?  from  which  there  is 
discharged  a  thin,  purulent  fluid,  and  at  the  bottom  of  which  dead  bone 
may  be  detected  with  a  probe. 

Tuberculosis  of  the  cranial  bones,  especially  the  circumscribed  form, 
begins  very  probably  in  the  marrow  cavities  of  the  diploe,  where  pro- 
liferation first  sets  in  about  the  vessels  with  the  formation  of  giant  cells. 
This  is  followed  by  caseation  and  suppuration,  as  well  as  by  necrosis  of 
the  lamellae  of  bone  that  have  become  infiltrated  with  tuberculous  cells. 
The  latter  is  characterized  by  extending  through  the  entire  thickness  of 
the  skull,  so  that  externally  the  periosteum  and  internally  the  dura  are 
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separated  from  the  bone  by  a  collection  of  pus.  As  a  result  of  this  pro- 
cess there  is  a  perforation  of  the  skull  at  the  site  of  this  necrosis.  This 
circumstance  led  Virchow  to  call  the  disease  perforating  tuberculosis  of 
the  bones  of  the  skull.  Clinically  the  latter  presents  the  picture  of  "cold 
abscess,"  situated  as  a  rule  in  the  frontal  and  parietal  regions.  The 
abscess  may  frequently  attain  considerable  size,  is  always  soft,  without 
much  tension,  and  covered  by  purplish  colored  skin.  In  a  relatively 
infrequent  number  of  cases  the  process  does  not  go  on  to  abscess  forma- 
tion. There  is  simply  a  growth  of  fungoid  tuberculous  granulation  tissue 
beneath  the  thickened  periosteum  and  in  a  shallow  groove  in  the  surface 
of  the  skull.  Under  such  circumstances  a  sensitive,  circumscribed,  semi- 
fluctuating  swelling  appears,  very  much  like  syphilitic  gumma,  except 
that  it  is  usually  larger  and  the  skin  covering  it  generally  becomes  red- 
dened earlier.  Though  there  might  be  liability  of  mistaking  such  an 
affection  for  a  syphilitic  lesion  on  account  of  the  perforating  necrosis 
occurring  during  the  later  stages  of  development,  in  a  given  case  the 
differential  diagnosis  is  difficult  only  in  those  cases  in  which  syphilitic 
nodes  are  characterized  by  extensive  and  distinct  fluctuation  at  their 
summit,  a  condition  rarely  met  with  in  periosteal  gumma.  Moreover, 
as  tuberculosis  usually  occurs  in  children  and  syphilis  in  adults,  it  is  only 
under  unusual  circumstances  that  it  is  impossible  to  arrive  at  a  correct 
conclusion.  On  opening  such  an  abscess,  a  thin  purulent  fluid  escapes 
which  is  filled  with  a  number  of  tissue  fragments,  or  there  is  found  a 
mass  of  spongy  granulations  filled  with  cheesy  foci.  After  the  abscess 
cavity  has  been  scraped  or  wiped  out,  it  is  easy  to  recognize  the  diseased 
bone  as  a  sequestrum  of  the  size  of  a  pea  or  a  bean,  of  an  opaque  white 
or  dull-gray  color,  surrounded  by  an  irregular  line  of  demarcation.  The 
pus  filling  the  abscess  may  pulsate  distinctly — a  sign  that  the  skull  has 
been  perforated.  These  tuberculous  sequestra,  as  distinguished  from 
syphilitic  sequestra,  are  easily  removed  by  a  blunt  dissector,  periosteal 
elevator,  or  simply  with  a  spoon.  Following  their  removal,  the  dura  is 
exposed  covered  only  with  a  layer  of  pus,  cheesy  material,  and  broken- 
down  granulations.  Occasionally  a  sequestrum  is  absent  or  it  does  not 
involve  the  entire  thickness  of  the  skull.  In  still  other  cases  there  is  a 
small  opening  in  the  skull  filled  with  tuberculous  pus  and  traversing  the 
entire  thickness  of  the  bone.  Finally,  in  a  fourth  class,  no  sequestrum 
is  developed  and  perforation  does  not  take  place.  Only  a  limited  and 
superficial  area  of  the  outer  table  of  bone  appears  involved  in  a  cheesy 
growth,  which  to  a  very  slight  extent  invades  a  few  spaces  of  the  diploe. 
When  a  subperiosteal  abscess  is  of  considerable  size,  the  tuberculous 
process  also  extends  for  considerable  distance  on  the  inner  surface  of  the 
skull  in  the  neighborhood  of  the  necrotic  area  of  the  bone.  These  cases 
represent  the  transition  to  infiltrating  tuberculosis  of  extensive  portions 
of  the  skull.  The  spaces  of  the  diploe  covering  quite  a  large  area  are 
filled  with  cheesy  material  and  the  dura  underlying  the  diseased  portions 
of  bone  is  separated  from  the  latter  by  purplish-soft  or  friable  granula- 
tions. The  external  soft  parts  are  as  a  rule  broken  down  and  the  site 
of  numerous  fistulous  tracts  which  lead  to  the  diseased  bone  and  are 
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characterized  by  their  obstinate  nature  and  their  tendency  to  suppurate 
and  form  abscesses. 

Prognosis. — The  prognosis  of  circumscribed  tuberculous  ostitis  of  the 
cranial  bones  is  always  better  than  that  of  the  diffuse  form;  but  even  in 
the  former  it  will  depend  largely  on  what  other  parts  of  the  body  or  other 
organs  are  involved  in  the  tuberculous  process. 

Clemens  reported  16  cases  operated  on  by  Konig  and  observed  for 
some  years  afterward.  Of  12  patients  who  were  suffering  from  tuber- 
culosis of  other  parts  of  the  body  at  the  time  of  operation,  9  died  after 
a  few  years;  1  died  of  a  purulent  meningitis,  and  2  were  living  at  the 
end  of  ten  years.  Of  4  cases  in  which  the  disease  was  limited  to  the  cranial 
bones,  1  died  of  a  general  miliary  tuberculosis  complicating  the  disease 
of  the  skull,  1  died  of  some  other  intercurrent  disease,  and  2  lived. 

Treatment. — The  danger  of  long-continued  ulceration,  progressive  dis- 
semination of  the  tuberculous  process  in  and  beneath  the  bones,  as  well 
as  the  constant  danger  of  meningeal  complication  or  cerebral  abscess, 
justify  radical  surgical  interference.  As  a  rule  an  attempt  is  made  to 
prevent  the  development  of  general  tuberculosis  by  destroying  the  primary 
focus.  According  to  this  rule,  every  abscess  or  tuberculous  granuloma 
of  the  head  should  be  extensively  incised  and  the  abscess  cavity  carefully 
cleaned  out  with  a  sharp  spoon.  A  sequestrum  extending  partly  or 
wholly  through  the  bone  should  be  removed  with  the  aid  of  a  chisel  where 
necessary,  in  order  that  old  and  recent  tuberculous  growths  may  be 
carefully  scraped  away  about  the  dura  as  well  as  beneath  the  periosteum. 
In  order  to  accomplish  this  purpose,  it  may  be  necessary  to  pinch  off 
pieces  of  bone  from  the  edge  of  the  site  of  perforation  in  order  to  discover 
the  extent  of  the  tuberculous  process  on  the  inner  surface  and  to  get 
beyond  it.  The  whole  cavity  should  be  filled  with  iodoform  gauze  and 
this  left  in  place  for  several  days.  As  soon  as  healthy  granulations 
develop,  the  skin  may  be  laid  over  the  defect  in  the  skull  and  kept  in 
place  by  an  ordinary  dressing  or  by  secondary  sutures.  The  wound 
should  be  kept  partially  open  in  order  to  secure  drainage  and  to  prevent 
the  accumulation  of  wound  secretions  over  the  dura  and  beneath  the 
periosteum. 

In  the  case  of  the  boy  mentioned  above  the  author  found  that  in  each 
of  the  seven  places  the  wound  healed  rapidly  and  smoothly,  although  in 
every  one  of  them  the  dura  had  been  reached  in  the  process  of  scraping 
and  removal  of  sequestra.  Furthermore,  there  was  complete  bony  closure 
of  each  of  the  seven  defects  of  the  skull.  The  boy  came  to  the  clinic 
five  or  six  years  later  for  the  removal  of  tuberculous  glands  of  the  neck. 
At  the  sites  of  the  previous  openings  in  the  skull  white  movable  linear 
scars  limited  to  the  skin  were  found.  The  defects  had  been  completely 
filled  in  with  new  bone,  leaving  no  trace  of  the  original  operations.  This 
complete  filling  of  gaps  must  be  considered  a  peculiarity  of  circumscribed 
tuberculosis  of  the  skull.  It  was  also  observed  by  Israel.  A  further 
case  established  a  basis  for  this  conclusion.  It  was  that  of  a  five  year 
old  boy  with  a  soft,  elastic  tumor  of  the  parietal  bone.  Considering  it 
a  tuberculous  granuloma,  the  author  made  an  incision.  It  contained  a 
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few  granulations,  in  the  middle  of  which  was  found  a  disk-shaped  piece 
of  bone,  1.5  cm.  in  diameter,  with  a  ragged,  irregular  border,  and  cheesy 
infiltration  of  the  diploe.  Its  outer  surface  could  easily  be  recognized 
as  the  outer  table ;  its  inferior  surface  as  the  inner  table.  Having  removed 
the  sequestrum  search  was  made  for  the  gap  in  the  skull  out  of  which 
it  had  been  forced  by  the  growth  of  granulations.  None  such  could  be 
found.  The  skull  was  completely  closed  and  intact.  The  bone  beneath 
the  periosteum  that  had  been  raised  by  granulations  was  smooth  and 
sound.  It  must  be  assumed,  therefore,  that  after  the  extrusion  of  the 
sequestrum  without  suppuration  the  perforation  of  the  skull  was  com- 
pletely filled  with  new  bone  at  a  time  when  the  sequestrum  had  not  been 
thrown  off. 

Recovery  after  surgical  interference  is  not  always  rapid.  Even  under 
such  conditions  recurrence,  tedious,  carious  ulceration,  and  continuous 
development  of  fresh  fistulous  tracts  have  been  frequently  observed. 
Such  recurrences  demand  further  interference  and  repeated  scraping, 
which  should  not  be  postponed  too  long,  as  they  certainly  do  more  to 
save  the  general  strength  of  the  patient  than  long  delay. 

The  attempt  to  remove  extensive  portions  of  the  skull  diffusely  infil- 
trated with  tuberculous  tissue  is  unsatisfactory  on  account  of  the  wide 
distribution  of  the  disease;  and  the  run-down,  anaemic  patients  are 
unable  to  bear  the  loss  of  blood  that  is  unavoidable  in  such  procedures. 
In  more  than  one  instance  it  has  been  found  necessary  to  leave  an 
attempted  operation  unfinished. 
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Acute  osteomyelitis,  called  spontaneous,  occurring  in  the  long  hollow 
bones  of  children  and  young  people  was  well  known  for  some  time  before 
it  had  been  observed  and  described  in  flat  bones.  Attention  was  directed 
to  the  latter  by  the  observations  of  disease  of  the  ilium  and  scapulae 
which  had  erroneously  been  described  as  periostitis  of  these  bones.  This 
so-called  periostitis  was  found  most  extensively  developed  at  places  where 
the  periosteum  was  least  abundant,  as,  for  example,  when  tendons  were 
directly  inserted  in  thick  layers  of  spongy  substance. 

Although  Chassaignac  reported  the  history  of  a  case  that  was  undoubt- 
edly one  of  acute  spontaneous  osteomyelitis,  and  Jaymes  collected  obser- 
vations on  15  similar  cases,  Lannelongue  was  the  first  to  offer  positive 
evidence  of  the  occurrence  of  the  disease  in  the  flat  bones  of  the  skull. 
He  cultivated  Staphylococcus  pyogenes  aureus,  the  specific  cause  of  the 
disease,  from  pus  obtained  from  a  subperiosteal  abscess  in  the  temporal 
region.  In  a  case  recently  published  Fischer  found  at  autopsy  pus  in 
the  marrow-spaces  and  the  dura  separated  from  the  bone  by  a  collection 
of  pus.  The  description  reminds  one  of  the  picture  that  Pott  described 
as  a  result  of  contusion  of  the  head.  According  to  the  opinion  held  at 
that  time  regarding  the  etiology  of  inflammation,  acts  of  violence  were 
in  themselves  considered  responsible  for  all  subsequent  changes.  At  the 
VOL.  I.— 11 
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present  day  it  is  known  that  an  infiltration  of  blood  filling  the  marrow- 
spaces  of  the  spongy  layers  of  bone  is  not  the  cause  of  necrosis  or  sup- 
puration, but  thai  tne  latter  is  brought  about  by  small  excoriations  and 
abrasions  of  the  skin  which  offer  a  means  of  entrance  to  pyogenic  organ- 
isms. 

It  is  characteristic  of  all  cases  of  myelitis,  including  those  of  the  head, 
that  they  apparently  originate  spontaneously.  However,  in  some  cases 
the  point  of  entrance  of  the  specific  cause  of  the  disease  may  be  discov- 
ered, as,  for  example,  a  recent  furuncle,  circumscribed  cellulitis  of  the 
nail-bed,  a  small,  unnoticeable  wound  of  the  scalp,  or  an  abrasion  of 
the  skin  overlying  a  subcutaneous  hsematoma.  The  latter  is  frequently 
referred  to  in  descriptions  of  the  disease.  Thus,  a  child  may  fall  down, 
striking  the  head  and  sustaining  a  circumscribed  extravasation  of  blood 
and,  at  the  same  time,  lacerations  and  abrasions  of  the  skin  overlying 
it.  These  excoriations  become  skinned  over  and  the  hrematoma  becomes 
contracted,  but  two  or  three  days  after  the  accident  there  is  a  chill,  fol- 
lowed by  a  rise  of  temperature  exceeding  40°  C.  (104°  F.).  The  first 
symptoms  of  the  disease  are  those  of  an  infectious  disease,  and  the 
attending  physician,  having  satisfactorily  excluded  pneumonia,  and  his 
-attention  being  directed  to  the  head  by  pain,  located  at  the  site  of  the 
contusion  or  on  top  of  the  head  or  the  back  of  the  neck,  suspects  an 
acute  tuberculous  meningitis.  As  in  other  forms  of  acute  osteomyelitis 
the  child  falls  into  a  typhoid  state;  the  general  senses  are  impaired;  there 
are  alternating  dizziness,  stupor,  and  mild  delirium;  the  skin  may  be 
jaundiced,  the  tongue  brown  and  coated;  the  abdomen  distended;  the 
pulse  frequent, easily  obliterated,  and  irregular.  The  disturbances  become 
more  severe  in  character,  and  in  the  course  of  two  or  three  days  there 
appear  swelling  and  redness  of  the  soft  parts,  located,  according  to  the 
histories  of  nearly  all  cases,  at  the  site  of  the  previous  injury.  The  symp- 
toms of  the  disease  during  its  further  course  are  determined  by  the  for- 
mation of  an  abscess,  intracranial  complications,  and  necrosis  of  the 
cranial  bones. 

In  the  case  of  the  sternum  and  ilium,  when  infection  of  the  marrow 
in  the  spongy  portion  of  these  bones  takes  place,  the  periosteum  is  fre- 
quently raised  only  on  one  side  of  the  bone.  In  the  bones  of  the  skull 
this  usually  takes  place  both  on  the  inner  as  well  as  the  outer  surface. 

The  skin  overlying  the  outer  abscess  becomes  reddened.  This  is  noticed 
earliest  on  the  forehead  and  over  the  mastoid  process.  The  soft  parts 
become  oedematous,  the  eyelids  swollen,  the  scalp  adherent  and  immov- 
able; it  feels  doughy  and  sooner  or  later  fluctuation  becomes  distinct 
at  one  or  more  places.  The  extrusion  of  pus  beneath  the  temporal 
muscle  and  into  the  orbital  adipose  tissue  was  mentioned  by  Chassaignac. 
Surgical  measures  should  anticipate  spontaneous  rupture  of  an  abscess. 
On  incision  there  is  usually  discharged  a  pale  brownish-red  pus  of  thick 
consistency  and  containing  an  abundance  of  fat.  At  the  bottom  of  the 
wound  or  site  of  rupture  bare  bone  is  found,  a  fact  which  can  be  demon- 
strated by  means  of  a  probe  or  examining  finger.  In  this  way  necrosis 
originates.  This  has  been  considered  such  a  prominent  feature  by  some 
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authors  that  the  disease,  as  a  whole,  has  been  characterized  as  an  acute 
necrosis  of  the  cranial  bones. 

These  regular  or  cardinal  symptoms  may  be  followed  by  a  number  of 
cerebral  disturbances.  They  are  caused  principally  by  collections  of  pus 
between  the  bones  and  the  internal  periosteum  or  dura.  Inflammation 
may  extend  through  the  dura  mater,  set  up  an  acute  purulent  meningitis, 
and  cause  rapid  death.  General  convulsions,  like  those  accompanying 
meningitis  produced  by  other  causes,  will  betray  the  serious  turn  of  the 
disease.  Besides  meningitis  there  is  the  danger  of  thrombosis  of  the 
longitudinal  and  cavernous  sinus  extending  to  the  jugular  vein,  as  well 
as  the  development  of  pysemic  symptoms. 

By  opening  an  abscess  the  immediate  danger  is  passed.  The  tempera- 
ture and  threatening  cerebral  manifestations  having  subsided,  the  chronic 
stage  sets  in,  during  which  the  course  is  determined  by  the  fate  of  the 
sequestrum.  Even  here  it  may  happen  that  cerebral  complications  or  a 
cerebral  abscess  produce  the  most  prominent  symptoms. 

Extensive  necrosis  frequently  takes  place  with  extraordinary  rapidity 
— a  sign  that  it  was  originally  caused  by  an  affection  of  the  marrow  of 
the  diploe,  and  not  by  a  simple  exposure  of  periosteum.  The  separation 
of  the  sequestrum  and  the  development  of  products  of  repair  go  on  very 
slowly,  for  in  osteomyelitis,  as  in  traumatic  necrosis,  there  is  a  want  of 
nutrition.  Only  moderate  thickening  or  numerous  osteophytes  appear 
in  the  vicinity  of  the  sequestrum,  but  there  is  no  tendency  to  form  an 
involucrum.  While  during  the  acute  stages  there  is  a  strong  tendency 
on  the  part  of  the  suppurative  process  to  extend  and  spread  to  the  intra- 
cranial  organs,  this  is  absent  during  the  later  stages.  Cases  have  been 
reported  in  which  there  was  a  gradual  separation  of  a  sequestrum,  requir- 
ing fifteen  years,  without  cerebral  abscess  or  sinus  thrombosis  developing 
during  this  long  period.  The  granulations  surrounding  the  necrosed 
portion  of  bone  may  have  acted  as  a  protective  barrier. 

Tuberculosis  of  the  cranial  bones,  like  osteomyelitis,  may  originate  in 
the  marrow  of  the  diploe,  but  the  process  is  always  a  chronic  one,  never 
acute.  Gummatous  disease  of  the  bone-marrow  is  also  chronic  in  its 
course.  As  staphylococcus  osteomyelitis  always  results  in  extensive 
necrosis,  it  might  in  its  later  stages  be  mistaken  for  the  late  forms  of 
syphilis,  but  never  for  the  sharply  circumscribed  necrosis  of  the  cranial 
bones  produced  in  tuberculosis.  The  acute  onset  and  the  relatively  rapid 
development  of  necrosis  are  important  points  in  differential  diagnosis. 
Of  similar  import  are  the  affections  of  other  parts  of  the  body  in  tuber- 
culosis and  syphilis. 

Prognosis. — The  prognosis  of  acute  osteomyelitis  of  the  cranial  bones 
is  necessarily  serious.  The  high  temperature  arid  severe  general  symp- 
toms usually  present  during  the  first  few  days  of  the  disease  may  in  them- 
selves cause  death  in  a  manner  similar  to  that  resulting  from  rapidly 
developing  septicaemia.  The  intracranial  complications  are  equally 
serious.  These  are  meningitis,  sinus  thrombosis  with  pysemic  abscesses, 
as  well  as  cerebral  abscess,  the  latter,  however,  having  been  observed 
in  only  one  or  two  instances. 
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Treatment. — Therapeutic  measures  are  clearly  indicated  from  the  out- 
set, and  should  be  radically  carried  out.  Even  when  the  diagnosis  rests 
between  osteomyelitis  or  circumscribed  cellulitis,  an  incision  is  always 
indicated.  This  frequently  limits  the  purulent  process  and  prevents  its 
spreading  to  the  contents  of  the  cranial  cavity;  at  the  same  time  it  may 
terminate  the  acute  stage  with  its  attending  dangers.  After  making  one 
or  two  extensive  incisions  and  exposing  the  bone,  the  latter  should  also 
be  opened  throughout  its  entire  thickness  in  order  to  expose  the  dura, 
for  the  periosteum  of  both  the  internal  and  external  surfaces  are  sepa- 
rated from  the  bone  by  a  collection  of  pus.  This  must  be  evacuated  and 
provision  made  for  continuous  thorough  drainage.  After  this  has  been 
accomplished  the  surgeon  may  expect  separation  of  the  sequestrum  and 
hope  for  a  limitation  of  the  necrotic  process  on  both  the  external  arid 
internal  surfaces.  This  cannot  be  expected  if  a  considerable  amount  of 
pus  has  been  present  for  any  length  of  time. 

Removal  of  a  sequestrum  should  not  be  delayed  once  a  line  of  demar- 
cation has  been  established  separating  healthy  and  diseased  tissues. 
Even  if  at  this  time  there  exist  bridges  of  communication  between  a 
sequestrum  and  the  surrounding  bone,  it  should  be  removed.  This  can 
usually  be  accomplished  by  a  few  strokes  with  a  chisel.  At  first  the  chisel 
should  be  applied  well  within  the  limits  of  a  sequestrum  at  those  points 
where  the  boundary  between  dead  bone  and  sound  bone  is  indistinct. 
After  the  removal  of  the  larger  portion  of  the  sequestrum  the  edges  of 
the  remaining  bone  can  be  trimmed  off  with  Luer's  gouge  forceps.  If 
a  sequestrum  has  become  separated  and  is  distinctly  movable,  it  may  be 
extracted  without  difficulty.  An  elevator  is  introduced  along  the  line  of 
demarcation  and  the  edge  of  the  loosened  fragment  of  bone  is  raised 
sufficiently  for  it  to  be  seized  with  sequestrum  forceps.  A  vigorous  pull 
on  the  forceps  will  bring  away  the  piece  of  dead  bone.  A  sequestrum 
is  more  extensive  along  the  inner  table  than  along  the  outer.  Sufficient 
of  the  latter  should  be  chiselled  away  to  facilitate  extraction  of  the  frag- 
ment. 

A  classical  description  of  acute  periostitis  was  given  by  Graves  in  1833. 
This  corresponds  in  every  feature  with  the  picture  of  primary  osteomye- 
litis, and  for  that  reason  alone  the  surgeon  is  justified  in  expressing  some 
doubt  as  to  the  independent  occurrence  of  acute  purulent  periostitis,  and 
has  good  reason  to  consider  the  latter  as  only  part  of  the  osteomyelitis. 
Even  purulent  inflammation  of  the  periosteum  following  cellulitis  of  the 
scalp,  or  a  compound  fracture  of  the  skull,  is  only  indirectly  the  result  of 
the  infection.  The  latter  always  attacks  first  the  loose  connective  tissue, 
or  even  the  pia  mater,  the  periosteum  becoming  involved  later.  The 
symptoms  of  the  periostitis  are  obscured,  however,  by  the  picture  of  a 
diffuse  spreading  inflammation. 
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CONGENITAL  SURGICAL  DISEASES.— CEPHALOCELE. 

BY  PROF    DR.  VON  BERGMANN. 

CEPHALOCELES  are  congenital  tumors  found  on  the  external  surface 
of  the  skull.  They  are  covered  with  skin  and  communicate  with  the 
cranial  cavity  through  a  defect  in  the  bony  wall  of  the  skull. 

Cephalocele  occurs  about  once  in  3500  to  4000  newborn  children, 
and  is  always  found  in  certain  definite  situations  on  the  skull,  in  the 
median  line,  either  in  the  occipital  region  or  in  the  region  of  the  glabella 
and  root  of  the  nose.  The  latter  is  the  most  frequent  site.  Rare  forms 
of  cephalocele  occurring  at  the  base  of  the  skull  need  only  mention. 
They  emerge  through  a  cleft  between  the  body  of  the  sphenoid  and 
the  ethmoid  bones  and  project  into  the  nasal  cavity.  They  may  be 
mistaken  for  nasopharyngeal  polyps  occurring  in  the  same  region,  and 
in  one  case  this  error  has  led  to  the  performance  of  a  fatal  operation. 
Basal  cephaloceles  have  only  an  embryological  significance  and  are 
of  little  clinical  interest.  Occipital  cephalocele  is  either  superior  or 
inferior  according  to  whether  it  emerges  above  or  below  the  external 
occipital  protuberance.  In  superior  cephalocele  the  hernial  opening 
may  communicate  with  the  posterior  fontanelle;  in  inferior  cephalocele 
with  the  foramen  magnum.  Frontal  cephalocele  may  be  nasofrontal, 
where  it  emerges  above  the  nasal  bones,  in  the  region  of  the  glabella; 
or  nasoorbital,  where  it  makes  its  appearance  at  the  inner  angle  of 
the  eye;  or  nasoethmoidal,  where  it  is  situated  below  one  of  the  nasal 
bones.  The  clinical  picture  of  a  large  nasofrontal  cephalocele  is  shown 
in  Fig.  68  taken  from  v.  Bruns'  Atlas.  The  accompanying  illustration 
(Fig.  69)  of  an  inferior  occipital  cephalocele  is  also  taken  from  the 
same  work.  The  latter  tumor  was  divided  into  halves  by  a  fissure. 

All  three  forms  of  frontal  encephalocele  communicate  with  the  cranial 
cavity  through  the  horizontal  plate  of  the  ethmoid.  The  examination 
of  small  hernias  shows  that  the  funnel-shaped  opening  in  which  they 
are  situated  is  formed  by  a  part  of  this  plate;  for  externally  they  are 
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bounded  by  the  frontal  bone,  internally  by  the  remains  of  the  plate  of 
the  ethmoid;  and  if  there  exist  two  hernias  at  the  same  time — a  rare 
occurrence — they  are  divided  by  a  plate  of  bone  belonging  to  the  crista 
of  the  horizontal  plate  of  the  ethmoid. 


FIG. 


Nasofrontal  cephalocele. 


Anatomy  and  Etiology. — The  anatomical  and  etiological  features  can 
be  clearly  understood  only  by  studying  their  analogy  to  similar  cystic 
forms  of  spina  bifida.  One  may  consider  them  as  a  class  of  defects 


FIG.  69. 


Inferior  occipital  cephalocele. 


of  the  skull  originating  in  the  same  way  as  do  myelomeningocele,  myelo- 
cystocele,  and  rneningocele  of  the  back  from  defects  of  the  vertebral 
column. 
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The  most  frequent  and  at  the  same  time  most  typical  form  of  en- 
cephalocele  is  hydrencephalocele,  which  is  identical  with  myelocystocele. 
These  tumors  are  covered  with  skin  which  remains  unaltered  where 
the  swelling  is  of  moderate  size,  but  where  this  swelling  is  considerable 
the  skin  presents  on  the  summit  of  the  elevation  the  sighs  of  atrophy 
due  to  stretching.  The  arachnoid  membrane  is  found  just  beneath 
the  subcutaneous  connective  tissue,  as  pericranium,  skull,  and  dura 
mater  are  wanting.  Dura  mater  and  pericranium  merge  into  one 
another  at  the  base  of  the  tumor.  The  arachnoid  membrane  covering 
the  growth  is  always  thickened  and  frequently  otherwise  altered,  being 
particularly  the  seat  of  cystic  degeneration,  as  is  soon  to  be  mentioned. 
Passing  still  further  inward  there  is  found  a  layer  of  nerve-tissue  derived 
from  the  brain,  enclosing  a  cavity  of  greater  or  less  extent  filled  with 
cerebrospinal  fluid.  This  cavity  invariably  communicates  with  one  of 
the  ventricles  of  the  brain.  In  frontal  cephaloceles  it  communicates 
with  the  anterior  horn,  in  occipital  cephaloceles  with  the  posterior 
horn  of  the  lateral  ventricles.  Connection  with  the  fourth  ventricle  has 
been  found  in  a  few  very  large  specimens.  Encephalocystoceles  are 
therefore  to  be  considered  as  protrusions  of  a  lateral  ventricle.  The 
typical  form  of  growth  described  above  is  subject  to  three  changes. 
In  the  first  place,  during  foetal  life,  that  portion  of  hernia  lying  without 
the  skull  may  become  reduced  and  only  a  portion  of  the  brain-tissue 
surrounding  the  cavity  filled  with  fluid  remains  beneath  the  three 
coverings:  skin,  fascia,  and  arachnoid.  The  entire  contents  of  a  tumor 
would  under  such  circumstances  include  only  one  or  two  cerebral 
convolutions.  Such  tumors  containing  only  brain-tissue  and  occurring 
exclusively  in  the  region  of  the  glabella  as  small  hemispherical  naso- 
frontal  hernias  have  been  called  kenencephaloceles  by  Heinecke,  since 
they  are  not  cystic  in  character.  They  must  be  considered  as  encephalo- 
cystoceles  undergoing  retrograde  change.  In  the  second  place  large 
cysts  develop  in  the  arachnoid,  as  has  been  mentioned,  occasionally 
solitary,  more  frequently  multiple,  just  as  beneath  the  arachnoid  in 
myelocystocele  there  is  frequently  found  a  collection  of  fluid.  The 
latter  are  called  myelocystomeningocele,  the  former  encephalocysto- 
meningocele.  In  the  third  place,  the  layer  of  brain-tissue  surrounding 
the  continuation  of  the  ventricle  into  the  tumor  is  occasionally  absent, 
and  there  remains  beneath  the  arachnoid  a  layer  of  epithelium  identical 
in  character  with  that  of  the  ependyma  lining  the  ventricles.  The  thick- 
ness of  the  layer  of  brain- tissue  varies.  At  times  it  is  1  cm.  or  more 
thick,  at  others  its  presence  can  only  be  confirmed  by  microscopical 
examination.  If  even  these  remains  disappear,  the  layer  of  ependyma 
alone  forms  the  wall  of  the  continuation  of  the  ventricle,  as  first  demon- 
strated by  Muscatello,  being  attached  directly  to  the  inner  surface  of 
the  vascular  tissue  composing  the  arachnoid.  It  consists  of  a  layer 
of  ciliated  cylindrical  epithelium  without  nerve-fibres  or  nerve-cells. 
These  forms  are  obviously  ericephalocystoceles  also.  They  have, 
however,  not  always  been  considered  as  such,  having,  as  a  rule,  been 
classed  as  a  variety  of  cephalocele — i.  e.,  meningocele.  They  were 
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supposed  to  be  due  to  the  separation  of  the  pia  mater  following  accumu- 
lation of  serous  exudate.  Taking  into  consideration  the  fact  that  the 
means  of  communication  between  the  ventricle  and  the  free  encephalo- 
cystocele  of  Muscatello  is  usually  very  narrow  (in  a  specimen  possessed 
by  the  author  it  is  hardly  possible  to  pass  a  probe  through  the  opening) 
or  may  be  entirely  obliterated,  it  is  quite  conceivable  that  such  cases 
have  been  described  as  pure  meningocele  without  considering  it  neces- 
sary to  make  a  microscopical  examination  of  the  lining  of  the  sac. 
Since  the  latter  has  been  more  generally  done  fewer  cases  have  been 
reported  in  which  the  cyst-wall  was  composed  of  only  skin,  fascia,  and 
arachnoid  membrane.  If  such  forms  do  occur,  they  are  undoubtedly 
cases  of  pure  meningocele;  but  in  all  probability  they  have  developed 
from  the  above-mentioned  class  of  encephalocystomeningocele.  The 


FIG.  70. 


FIG.  71. 


Encephalocy  stomeni  ngocele. 

protruding  process  of  the 
ventricle  surrounded  by 
brain-tissue  having  re- 
ceded, there  remains  only 
the  cystic  framework 
about  it,  or  a  simple 
large  cyst  in  the  sub- 
arachnoid  tissues  sur- 
rounded by  the  thick- 
ened pia  mater  and  repre- 
Encephaioceie.  sentiiig  the  nieningocele 

described    by    other  au- 
thors.     Accordingly  all  cephaloceles  should  be  considered  as  derived 
from  encephaloceles  communicating  with  a  ventricle,  and  kenencepha- 
*  as  well  as  meningoceles  as  two  examples  of  retrograde  changes. 
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Double   Encephalocele. 

(Cephalic   Meningoeele.) 


CEPHALOCELE. 

The  occurrence  of  encephalocystoceles  may  be  explained  by  a  lack 
of  closure  of  the  cerebrospinal  canal.  As  closure  of  the  medullary  tube 
is  usually  completed  at  the  second  week  of  foetal  life,  the  origin  of  the 
deformity  must  be  referred  to  the  very  earliest  period  of  embryological 
life,  at  a  time  in  fact  when  the  total  length  of  the  human  embryo  is 
only  2  or  3  cm.  What  may  at  this  time  prevent  closure  is  unknown. 
It  is  interesting  to  note  that  O.  Hertwiz  was  able  artificially  to  hinder 
the  closure  of  the  medullary  plates  in  the  eggs  of  Axolotl,  and  also  that 
acrania,  anencephalus,  hemicrania,  and  cephalocele  frequently  occur 
with  the  oblique  facial  cleft.  From  the  latter,  Morian  has  concluded 
that  in  all  probability  they  are  the  result  of  adhesions  between  the 
amnion  and  the  primitive  oral  cleft  or  its  vicinity.  It  is  probable  that 
disturbances  in  the  separation  of  the  cephalic  portion  of  the  amnion 
are  responsible  for  the  various  larger  and  smaller  defects  of  the  skull, 
including  acrania,  cranioschisis,  and  encephalocele.  J.  Recklinghausen 
has  expressed  the  opinion  that  the  early  disturbances  in  development 
that  bring  about  myelomeningocele  must  displace  tissues  of  mesoblastic 
origin  at  the  site  of  the  bone  defect,  and  that  these  displacements  of 
embryonal  cells  may  cause  the  development  of  tumors  such  as  are 
occasionally  found  over  myelocele  as  well  as  over  encephalocele.  Re- 
garding this  contribution,  Lyssenkow  has  made  a  thorough  research, 
not  only  from  observations  of  his  own,  but  also  those  of  others.  There 
may  be  found  in  this  situation  fibroma,  angioma,  lipoma,  rhabdomyoma, 
and  sarcoma.  In  many  cases  these  tumors  have  during  foetal  life 
become  separated  from  receding  encephaloceles,  sometimes  even  by 
complete  bony  closure  of  the  skull.  Even  under  these  circumstances, 
however,  it  was  possible  to  prove  their  former  relations  to  a  hernia 
cerebri  by  the  presence  of  gray  substance  with  ganglion-cells  which 
had  been  included  or  had  remained  attached.  In  other  cases  there 
was  a  firm  strand  leading  from  the  tumor  into  the  cavity  of  the  skull 
through  a  small  opening  in  the  bone.  In  others  still  there  was  no  bony 
closure  of  the  defect  in  the  skull,  only  connective-tissue  membrane 
covering  it. 

Diagnosis. — The  diagnosis  of  encephalocele  is  easy  for  the  reason 
alone  that  it  is  always  congenital  and  is  always  found  in  certain  definite 
regions  on  the  skull.  However,  encephaloceles  present  various  forms. 
They  may  be  flat,  sessile,  hemispherical  or  pear-shaped,  or  pedunculated. 
The  overlying  skin  may  be  loose  or  it  may  be  tense  and  of  a  dead  white 
color.  Telangiectases,  scars,  and  superficial  ulcers  are  frequently  found 
in  encephaloceles.  The  summit  of  occipital  tumors  is  bald,  but  the  base, 
as  a  rule,  is  surrounded  by  long,  thick  hair.  The  surface  may  be  smooth; 
occasionally  it  is  slightly  furrowed,  as  shown  in  Fig.  69.  Small  tumors  are 
soft  and  elastic ;  larger  ones  fluctuate  or  pulsate.  In  every  case  it  is  neces- 
sary to  determine  the  relations  of  the  cleft  of  the  skull  through  which 
passes  the  neck  of  the  tumor  communicating  with  the  cranial  cavity.  Oc- 
casionally the  edges  of  the  defect  may  be  easily  felt;  in  other  cases  they 
are  completely  obscured  by  a  broad  or  very  tense  tumor.  Under  such 
circumstances  an  ovray  examination  may  be  of  assistance  (Beck) ;  or  it 
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may  be  possible  to  diminish  the  size  of  the  tumor  by  compression, 
forcing  a  part  of  it  into  the  cranial  cavity.  If  the  isthmus  connecting 
the  extracranial  and  intracranial  portions  of  the  tumor  is  wide,  such 
reposition  produces  marked  symptoms  of  cerebral  pressure.  On  observ- 
ing a  tumor  by  transmitted  light  it  is  possible  in  certain  cases  to  recog- 
nize the  contained  brain-tissue  as  a  dark  shadow  on  a  clear  red  ground. 

Prognosis. — The  most  favorable  prognosis  is  offered  by  cases  of 
meningocele  more  or  less  separated  from  the  cranial  cavity,  encephalo- 
cystoceles  with  long  thin  pedicles,  as  well  as  solid  tumors,  replacing 
the  latter  such  as  hsemangioma,  lymphangioma,  fibroma,  sarcoma, 
occurring  at  situations  in  which  cephaloceles  are  usually  found.  At 
the  same  time  one  must  be  prepared  to  find  in  their  interior  a  cyst 
that  communicates  with  the  cranial  cavity.  The  hollow  in  the  bone 
in  which  they  are  generally  located  may  simulate  a  defect  in  the  skull 
and  lead  to  the  supposition  that  the  tumor  is  an  encephalocystocele 
with  thickened  walls,  or  one  containing  considerable  brain-tissue.  This 
error  in  diagnosis  would  not  affect  the  indications  for  operation,  as  the 
presence  of  brain- tissue  or  the  mere  fact  of  communication  between 
the  cavity  of  the  cyst  and  one  of  the  lateral  ventricles  would  not  prevent 
removal  of  a  growth.  In  former  times  when  such  an  operation  resulted 
fatally  and  the  patient  died  of  meningitis,  the  cause  of  death  was  ascribed 
not  to  infection,  but  to  error  in  diagnosis.  The  opinion  held  under  such 
circumstances  was  that  an  operation  had  been  performed  on  an  en- 
cephalocele  containing  cerebral  tissue,  instead  of  on  a  simple  meningocele, 
and  this  fact  alone  was  considered  responsible  for  the  result. 

Treatment. — In  considering  the  clinical  diagnosis  it  is  necessary  to 
decide  what  forms  of  encephalocele  can  be  successfully  operated  on, 
and  which  ones  had  best  be  let  alone.  The  etiological  connection 
between  encephalocele  and  cranioschisis  has  been  referred  to.  In  all 
cases  in  which  not  only  the  bones  but  the  soft  parts  as  well  are  defective, 
undeveloped  remains  of  brain-tissue  lie  exposed  in  the  form  of  exen- 
cephalus.  Children  born  with  such  a  deformity  live  only  a  few  hours  or 
days,  and  are  therefore  beyond  reach  of  surgical  aid.  It  would  hardly 
be  worth  while  mentioning  them  were  it  not  for  the  fact  that  in  several 
instances  attempts  at  operation  have  been  made,  with  necessarily  fatal 
result.  The  prolapsed  brain  shows  besides  its  heteroptosis  serious  de- 
formities, as,  for  example,  absenqe  of  important  portions.  What  renders 
operation  impossible  in  such  cases  is  not  alone  the  size  of  the  tumor 
and  of  the  cranial  cleft,  but  also  the  fact  that  the  entire  skull  is  flattened 
and  diminished  in  size,  very  much  like  the  "Kroten  kopf "  (toad's  head) 
of  anencephalic  monsters;  the  forehead  slopes  toward  the  back  of  the 
head,  the  flattening  from  above  downward  is  unmistakable,  and  the 
low  cranium  is  much  too  small  to  contain  a  brain  of  the  size  normally 
found  in  the  newly  born.  Even  where  there  is  only  an  encephalocystole, 
without  an  exencephalus  beneath  the  skin,  the  conditions  present  in 
the  deformity  of  the  skull  described  above  renders  any  operative  pro- 
cedure impossible.  In  the  second  place,  the  author  considers  any  oper- 
ation contraindicated  in  all  those  cases  in  which  an  occipital  encephalo- 
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cystocele  emerges  beneath  the  external  occipital  protuberance,  through 
a  cleft  in  the  skull,  extending  to  the  foramen  magnum,  and  where  at 
the  same  time  there  is  a  cleft  of  the  upper  cervical  vertebrae.  The 
author's  experience  in  operating  on  such  a  case  has  convinced  him 
of  the  futility  and  danger  of  interference.  In  several  cases  the  cavity 
of  the  cyst  had  developed  from  the  fourth  ventricle,  aqueduct  of  Sylvius, 
and  the  central  canal  of  the  spinal  column.  How  marked  the  dis- 
placements present  under  such  circumstances  may  be  was  shown  in 
a  case  in  which  the  caudal  end  of  the  pons  was  on  a  level  with  the 
first  dorsal  vertebra,  caused  by  kyphosis  of  the  base  of  the  skull,  a 
condition  that  is  always  present.  Such  cases  should  be  considered  a 
noli  me  tangere  for  the  surgeon.  In  the  third  place,  the  author  con- 
siders an  operation  impracticable  in  cases  complicated  by  unmistak- 
able hydrocephalus.  Though  serious  defects  or  degeneration  of  brain 
are  not  present  in  such  cases,  other  processes  are  in  operation  that 
render  cure  by  operation  hopeless.  Whenever  hydrocephalus  has  been 
present  before  operation,  it  has  continued  to  grow  rapidly  afterward, 
without  being  in  any  way  influenced  by  the  interference,  for,  even 
without  removal  of  an  encephalocele,  the  combination  of  the  latter 
and  congenital  hydrocephalus  is  always  fatal,  owing  to  increase  of  fluid 
in  the  ventricles.  In  some  cases  in  which  the  operation  was  immediately 
successful  general  serous  exudation  into  the  ventricles  (hydrocephalus 
interna)  developed  subsequently,  and  for  that  reason  it  has  been  sup- 
posed that  the  operation  might  have  produced  this  condition.  This 
supposition  is  by  no  means  true,  for  in  only  a  part  of  the  cases  under- 
going operation  did  hydrocephalus  develop,  the  rest  remaining  free. 
Three  and  a  half  years  after  removal  of  an  encephalocele  the  author 
was  able  to  convince  himself  that  the  patient  had  not  developed  hydro- 
cephalus; but  on  the  contrary  the  boy  was  healthy  and  apparently 
of  sound  mind.  Bayer  and  Berger  report  the  same  results.  Therefore 
the  author  has  arrived  at  the  conclusion  that  in  only  a  part  of  the  cases 
operated  on  was  hydrocephalus  present,  or  subsequently  developed, 
and  that  in  the  remaining  cases  it  was  absent  from  the  beginning  and 
did  not  develop  subsequently.  In  the  latter  class  belong  cases  of  en- 
cephalocystocele  and  meningocele  situated  outside  the  skull,  which  offer 
excellent  opportunities  for  operation  on  account  of  their  small  pedicles 
and  narrow  opening  of  communication;  and  this  is  also  true  of  small 
occipital  and  frontal  tumors.  The  fourth  and  last  class  of  cases  in 
which  operation  is  contraindicated  are  those  in  which  there  are  defor- 
mities of  other  parts  of  the  body,  which  may  be  assumed  to  be  rapidly 
fatal. 

In  all  other  cases  continuous  pressure  by  bandages,  puncture  with 
or  without  injection  of  iodine  solutions,  as  well  as  application  of  liga- 
tures should  not  be  attempted.  Removal  of  the  growth  is  the  only 
proper  treatment,  and  if  this  be  not  carried  out  the  further  course  of 
the  deformity  is  an  extremely  unfavorable  one.  According  to  the 
statistics  of  Reali,  of  144  cases  of  encephalocele  only  7  reached  adult 
age.  Of  39  foundlings  in  the  Moscow  Foundling  Asylum,  afflicted 
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with  encephalocele,  regarding  whose  ultimate  fate  information  was 
obtained  by  Miller,  all  died  before  the  end  of  the  first  year,  usually  by 
bursting  of  the  tumor.  Up  to  the  year  1880  it  was  believed  that  only 
pure  meningoceles  not  communicating  with  the  ventricles  should  be 
operated  upon,  but  it  is  possible  that  even  at  that  time  many  com- 
municating encephaloceles,  in  the  sense  of  Muscatello's  description, 
were  removed  without  disastrous  results.  It  was  not  until  after  it  had 
been  demonstrated  that  brain- tissues  governing  important  functions  and 
even  large  portions  of  the  brain  could  be  removed  without  danger  that 
it  was  considered  possible  to  remove  deliberately  portions  of  brain 
prolapsed  and  lying  within  an  encephalocystocele.  Schmitz  was  prob- 
ably the  first  to  attempt  this.  Since  then  many  such  cases  have  been 
operated  upon  and  with  excellent  results.  In  1893  Diakonow  collected 
histories  of  27  operations  with  17  recoveries,  and  in  1898  Lyssenkow 
collected  62  with  33  recoveries.  Of  10  cases  of  the  author's,  operated 
on  in  earliest  infancy,  only  2  died.  In  both  cases  there  were  very  large 
occipital  tumors,  of  which  one  extended  over  a  cleft  in  the  skull  reaching 
from  the  occipital  protuberance  through  the  foramen  magnum  to  the 
fourth  cervical  vertebra. 

After  thorough  preparation  of  the  field  of  operation,  two  crescent- 
shaped  flaps  of  skin  should  be  made  from  the  base  of  the  tumor.  These 
must  be  sufficiently  large  to  cover  the  defect  left  after  removal  of  the 
pedicle.  The  flaps  being  held  by  sharp  retractors,  the  pedicle  is  followed 
to  the  defect  in  the  skull,  which  is  usually  roughly  circular  in  outline. 
The  tumor  is  held  tense  and  cut  off  2  to  3  cm.  above  the  bone.  At 
the  same  time  a  considerable  quantity  of  fluid  may  pour  out.  This 
should  be  prevented  as  much  as  possible  by  pressure  with  the  finger 
or  a  plug  of  fluff-gauze,  as  well  as  elevating  the  head  of  the  patient. 
The  edges  of  the  divided  sac  should  be  rapidly  turned  into  the  cleft 
in  the  bone  and  sewed  together,  the  needle  being  passed  through  only 
the  base  of  the  inverted  sac.  According  to  the  size  of  the  hole  in  the 
bone,  more  or  less  of  the  connective-tissue  covering  of  the  under 
part  of  the  sac  should  be  preserved,  in  order  to  be  able  to  turn  in  suf- 
ficient to  remedy  the  defect.  Over  the  first  row  of  sutures,  which  should 
be  of  catgut,  is  placed  a  second  row.  If  deemed  advisable,  one  may 
form  one  or  two  flaps  from  the  connective  tissue  covering  the  en- 
cephalocele and  spread  them  over  the  defect.  These  may  be  secured 
laterally  by  suturing  to  the  adjacent  periosteum.  In  carrying  out  this 
measure  it  is  obvious  that  the  portion  of  the  covering  to  be  used  should 
be  sufficiently  thick  and  strong.  The  two  skin-flaps  are  then  replaced 
and  sutured.  In  cases  in  which  an  encephalocele  is  of  considerable 
size  and  there  is  much  fluid,  and  probably  a  large  channel  of  communi- 
cation, it  is  advisable  after  dissecting  away  the  two  skin-flaps  to  clamp 
the  pedicle;  then  to  prepare  the  flaps  of  tissue  to  be  used  for  the  im- 
mediate covering  of  the  defect  and  pass  the  sutures,  so  that  as  soon 
as  the  clamp  is  removed  it  may  be  possible  rapidly  to  turn  in  the  edges 
and  draw  the  opening  of  the  sac  closed.  In  cases  in  which  the  pedicle 
is  long  and  thin  and  the  cleft  in  the  bone  narrow,  the  former  may 
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be  tied  off,  after  having  been  dissected  out  as  far  as  the  bony  ring. 
It  may  then  be  cut  off  and  the  skin-flaps  sutured  together  as  in  other 
cases.  Two  forms  of  complications  are  likely  to  accompany  operations 
in  such  cases  of  encephalocystocele :  opening  of  the  ventricle  that  com- 
municates with  the  cavity  of  the  cyst  and  injuring  of  brain-tissues  that 
constitute  a  large  part  of  the  cyst- wall.  Those  portions  of  the  brain 
that  are  removed  with  the  sac  are,  as  a  rule,  unimportant 

In  spite  of  two  or  even  more  rows  of  sutures  and  firm  pressure  with 
gauze  pads,  it  is  possible  that  cerebrospinal  fluid  may  escape.  This 
loss  of  fluid  is  well  borne,  however,  unless  the  quantity  is  considerable. 
The  dressings  should  be  changed  as  soon  as  they  become  saturated. 
In  order  to  close  more  firmly  the  defect  in  the  bone,  Lyssenkow  imme- 
diately grafted  a  modified  Koriig  periostea!  bone-flap  into  the  cleft. 
Such  a  flap,  however,  cannot  be  fashioned  from  the  neighboring  bones, 
as  the  skull  in  children  is  too  thin.  Lyssenkow  in  order  to  cover  a 
defect  in  the  region  of  the  glabella  chiselled  a  piece  of  the  frontal  bone 
from  the  external  half  of  the  supraorbital  ridge.  Leaving  it  attached 
by  a  narrow  piece  of  periosteum  reaching  as  far  as  the  defect  to  be 
covered,  the  pedicle  was  twisted  so  that  the  fresh  surface  of  the  bone 
was  turned  out,  in  which  position  it  was  placed  in  the  defect.  This 
procedure  appears  to  me  too  complicated,  and  there  is  great  danger 
of  necrosis  in  a  fragment  of  bone  dependent  for  nourishment  on  such 
a  narrow  and  at  the  same  time  twisted  pedicle.  It  might  be  advisable 
even  to  attempt  implantation  of  celluloid  plates  or  sterilized  fragments 
of  bone.  At  the  same  time  the  author  believes  there  is  no  urgent  need 
of  closing  the  defect.  This  may  become  filled  up  in  the  course  of  time. 
Children  that  undergo  operations  for  cephalocele  are  as  a  rule  delicate, 
and  should  for  that  reason  not  be  kept  on  the  table  too  long. 

CONGENITAL  HYDROCEPHALUS. 

As  distinguished  from  all  acquired  forms  of  hydrocephalus,  con- 
genital hydrocephalus  presents  a  consistent  and  typical  clinical  picture. 
Although  of  obscure  origin,  the  anatomical  change  and  clinical  feat- 
ures are  very  constant.  It  consists  in  a  continuous,  progressive 
increase  of  the  fluid  of  the  ventricles  of  the  brain — the  lateral,  third, 
and  fourth  ventricles,  and  at  the  same  time  a  corresponding  increase 
in  size  of  the  infantile  skull,  which  at  that  time  has  not  closed  along 
the  sutures  or  at  the  site  of  the  fontanelles.  The  fluid  in  the  ven- 
tricles, which  is  normally  small  in  amount,  increases  to  100,  1000  or 
even  2000  c.c.,  while  at  the  beginning  of  the  disease  or  in  the  absence 
of  complications  no  chemical  or  physical  changes  can  be  found  in 
it.  The  walls  of  the  ventricles  are  either  normal  in  appearance,  as 
in  cases  of  stillborn  children,  or,  if  the  disease  has  continued  for 
some  time,  thickened  and  shining  white,  or  irregular,  as  if  lined 
with  a  granular  ependyma,  The  development  of  new-formed  gray 
brain-substance  in  the  walls  is  peculiar.  This  was  first  discovered  by 
Virchow,  and  occurs  in  the  form  of  grayish-red  projections  the  size  of 
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a  hemp-seed  or  a  cherry,  studding  the  lining  of  the  walls.  The  brain 
itself  is  pressed  against  the  dura,  owing  to  the  dilatation  of  the  ventricles. 
The  optic  thalamus  and  corpus  striatum,  situated  on  the  floor  of  the 
lateral  ventricles,  are  much  flattened,  and  in  severe  cases  the  entire 
thickness  of  the  hemispheres  is  only  a  few  millimetres.  The  changes 
produced  in  the  form  of  the  cranial  bones  give  the  impression  that 
the  uniform  increased  tension  of  the  fluid  in  the  ventricles  has  stretched 
and  thinned  all  the  surrounding  tissues.  The  vault  of  the  skull  is 
always  disproportionately  larger  than  the  base.  A  tape-measure  passed 
horizontally  about  the  head  through  the  glabella  and  external  occipital 
protuberance  indicates  from  week  to  week  the  progressive  increase  in 
size  of  the  head.  This  is  more  noticeable  when  compared  with  changes 

FIG.  72. 


Congenital  hydrocephalus,  child  one  year  old.    Circumference  of  head  about  63  cm., 
two-fifths  natural  size. 

in  measurements  of  the  head  in  normal  cases.  The  maximum  circum- 
ference of  the  skull  in  newborn  children  should  not  exceed  37  cm., 
the  length  of  the  occipitofrontal  diameter  12.5  cm.  and  that  of  the 
biparietal  10.2  cm.  Larger  measurements  than  these,  and  the  fact  that 
they  increase  rapidly  during  the  first  few  weeks,  would  lead  one  to 
suspect  hydrocephalic  expansion  of  the  skull.  This  expansion  takes 
place  riot  only  along  the  separated  sutures  and  fontanelles,  but  also  in 
the  bones  themselves.  (Fig.  72.)  The  base  of  the  skull  alone  does  not 
participate  in  the  process  of  dilatation,  which  fact  explains  the  peculiar 
shape  of  the  hydrocephalic  skull.  The  accompanying  illustration  (Fig. 
73),  taken  from  v.  Brims1  Atlas,  clearly  depicts  the  condition  described. 
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The  forehead  is  broad  and  vaulted,  rising  high  above  the  eyes  and 
face.  The  orbital  portion  is  united  to  the  frontal  portion  of  the  bone 
at  an  oblique  instead  of  at  a  right  angle.  In  consequence  the  orbital 
cavities  are  encroached  upon,  the  eyeballs  are  displaced  downward 
behind  the  lower  lid  so  that  a  large  portion  of  the  sclerotic  coat  be- 
comes visible  above  the  cornea, 

while  the  lower  half  of  the  cornea  FIG.  73. 

is  hidden  behind  the  lower  lid.  The 
external  auditory  meatus  is  also  di- 
rected downward  in  a  similar  man- 
ner to  that  of  the  eye,  owing  to  the 
fact  that  the  squamous  portion  of 
the  petrous  bone  is  directed  outward 
or  even  downward.  Similarly  the 
occipital  bone  is  placed  more  hori- 
zontally. The  enlarged  fontanelles 
are  prominent,  becoming  more  so 
during  the  act  of  crying.  The  ten- 
sion of  the  membrane  forming  the 
articulation  is,  as  a  rule,  so  high  that 
the  pulsations  of  the  brain  cannot 
be  felt.  The  disproportion  between 
the  enormously  dilated  cranial  cavity 
and  the  face  is  marked.  The  scalp  Hydrocephaiic  skuii. 

is  sparingly  covered  with  hair  and 

traversed  by  numerous  dilated  veins,  especially  in  the  temporal  region. 
The  head  is  very  heavy,  and  increases  so  rapidly  in  weight  that  even 
a  child  a  year  old  cannot  raise  it,  much  less  hold  it  up.  Children  suf- 
fering from  hydrocephalus  look  miserable,  emaciated,  and  fatigued.  The 
mental  faculties  are  developed  slowly,  imperfectly,  or  not  at  all.  The 
most  prominent  symptom  is  nystagmus,  or  irregular  strabismus,  the 
result  of  interference  with  the  sense  of  sight,  for  in  a  number  of  cases 
ophthalmic  examination  has  revealed  optic  nerve  atrophy. 

In  the  further  course  of  the  disease  the  skull  either  continues  to 
increase  rapidly  in  size  until  death  takes  place,  or  after  the  lapse  of 
some  time  ceases  to  grow.  In  cases  of  the  former,  death  usually  takes 
place  within  ten  weeks;  the  patients  never  live  to  the  end  of  the  first 
year.  It  is  probable  that  with  the  rapid  increase  in  quantity  of  the 
fluid  in  the  ventricles  the  further  development  of  the  brain  is  interfered 
with,  and  at  the  same  time  parts  already  developed  are  destroyed. 
Many  such  newborn  children  cannot  even  be  made  to  nurse,  soon  go 
into  convulsions  and  die  of  inanition.  Should  the  rapid  growth  come  to 
a  stop,  this  may  be  either  permanent,  or  after  a  short  time  there  may  again 
follow  a  period  of  growth.  During  the  period  of  rest  the  general  de- 
velopment of  the  body  and  mind  progresses  favorably  until  a  series  of 
disturbances,  such  as  restlessness,  twitching,  and  convulsions  usher  in  a 
fresh  attack.  In  the  course  of  time  the  head  may  stop  expanding,  while 
mental  and  physical  development  proceeds.  Acute  exacerbations  may, 
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however,  repeatedly  set  in  until  death  takes  place  at  about  the  third  year; 
in  some  cases  not  until  the  thirteenth  year.  If,  after  the  first  symptoms 
have  subsided  there  are  no  further  exacerbations,  the  circumstances  are 
different.  In  such  cases  the  further  progress  of  the  patient  depends  upon 
how  severely  and  extensively  the  brain  was  injured  during  the  primary 
period  of  expansion  of  the  head.  When  only  moderately  affected,  the 
psychical  functions  may  develop,  and  though  they  never  reach  a  normal 
degree,  and  though  such  children  are  always  defective  mentally,  they 
can  be  brought  up.  There  are  cases  in  which  normal  mental  powers 
were  developed  and  the  power  of  memory  left  nothing  to  be  desired. 
This  must  be  regarded  as  recovery  even  if  the  shape  and  size  of  the 
head  remain  abnormal.  A  subsequent  diminution  in  size  has  never 

FIG.  74. 


Congenital  internal  hydrocephalus.     Infant,  nine  months  of  age.     (Koplik.) 

been  observed.  On  the  other  hand,  the  head  has  continued  to  increase 
in  size  after  the  progressive  accumulation  of  fluid  had  ceased  to  take 
place,  and  the  child  continued  to  develop  physically  and  mentally. 
As  a  rule  children  born  with  hydrocephalus  are  weak-minded  and 
remain  so.  Wyss  followed  the  histories  of  41  such  cases  admitted  to 
the  canton  hospital  of  Zurich:  31  died  early;  10  of  those  surviving  died 
between  the  age  of  three  and  twenty-one  years;  7  had  learned  to  walk 
only  between  the  ages  of  six  and  ten  years;  and  5  were  able  to  go  to 
school.  A  large  number  of  those  born  with  hydrocephalus  die  during 
parturition.  According  to  Hohl,  63  out  of  77  cases  require  artificial 
means  of  delivery. 

Diagnosis. — The  diagnosis  of  hydrocephalus  is  generally  easy.  It 
can  usually  be  made  at  the  first  glance.  There  are  only  two  conditions 
from  which  it  may  have  to  be  differentiated.  The  first  of  these  is 
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rhachitis.  During  the  early  stages  of  rickets  the  skull  is  generally  not 
enlarged.  The  two  diseases  have  in  common  therefore  the  soft  con- 
sistency and  flexibility  of  the  edges  of  bone  along  the  sutures,  and  not 
the  unusual  size  of  the  head.  Many  cases  of  acquired  hydrocephalus, 
on  the  other  hand,  easily  lead  to  confusion  with  rhachitis.  In  the  first 
place,  owing  to  the  fact  that  the  two  diseases  may  coexist,  that  is  to  say, 
in  cases  of  hydrocephalus  in  older  children  rhachitic  disturbances  may 
show  themselves  on  the  thorax,  vertebral  column,  and  on  the  extremities. 
Further,  suspicion  might  be  aroused  by  the  unusual  size  of  the  head 
in  some  cases  of  rickets,  that  the  increase  in  size  was  due  to  dropsy 
of  the  ventricles,  especially  when  the  large,  open,  anterior  fontanelle 
is  markedly  prominent  and  tense. 

The  differential  diagnosis  between  congenital  and  acquired  hydro- 
cephalus is  also  important  in  determining  the  further  course  and  treat- 
ment of  the  disease.  A  mistake  is  very  liable  to  be  made,  for  every 
secondary  effusion  into  the  ventricles,  resulting  either  from  meningitis, 
spina  bifida,  cephalocele,  tumor,  porencephalus,  or  other  disturbances 
in  development,  may  produce  an  expansion  of  the  skull  as  long  as  the 
fontanelles  and  sutures  remain  open,  thus  simulating  the  condition 
produced  by  congenital  effusion  into  the  ventricles.  The  difference 
between  the  two  is,  first,  that  the  congenital  affection  is  discovered 
at  or  soon  after  birth.  At  the  same  time  it  must  be  remembered  that 
only  cases  with  moderate  hydrocephalus  can  be  born  alive  or  with 
power  of  life,  but  that  even  in  them  the  size  of  the  head  is  abnormally 
large  and  shows  a  rapid  increase  in  size  during  the  first  week.  In  the 
second  place,  a  cause  for  acquired  hydrocephalus  can  always  be  found. 
It  may  happen  that  in  cases  in  which  repeated  exacerbations  of  growth 
take  place  the  mother  or  nurse  may  date  the  beginning  of  the  disease 
from  the  time  of  the  last  exacerbation,  and  thus  lead  the  physician 
into  error.  This,  however,  is  rarely  the  case,  for  it  is  usually  easy  to 
determine  the  fact  of  meningitis  having  preceded  the  beginning  of  an 
acquired  hydrocephalus. 

Treatment. — The  treatment  of  hydrocephalus  at  the  present  time 
leaves  a  great  deal  to  be  desired.  The  problem  is  to  restore  the  equi- 
librium between  secretion  and  absorption  of  the  cerebrospinal  fluid  in 
the  dilated  ventricles  of  the  brain.  That  this  can  take  place  is  demon- 
strated by  those  cases  in  which  without  medical  treatment  or  surgical 
interference  the  dropsy  of  the  ventricles  and  the  increase  in  size  of 
the  head  cease.  Since  the  dangers  of  puncture  have  been  removed 
through  aseptic  methods,  this  minor  operation  has  been  frequently 
carried  out.  Several  favorable  reports  have  been  received  where  the 
operation  was  done  as  many  as  thirty  times  in  a  single  case  at  intervals 
of  five  to  ten  days.  Rehn  showed  before  the  "  Congress  fur  innere 
Medicin"  two  instructive  cases  in  which  cure  had  been  effected  by  this 
measure.  Puncture  is  made  either  in  the  skull  or  in  the  spine.  In 
congenital  hydrocephalus  the  skull  is  always  selected,  the  site  chosen 
being  the  coronary  suture,  to  the  right  or  to  the  left  of  the  fontanelle, 
about  midway  between  the  base  and  the  top  of  the  skull.  The  head 
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having  been  prepared  in  the  usual  way,  a  Pravaz  needle  is  thrust  in 
until  the  spurting  of  a  stream  of  fluid  shows  that  the  lateral  ventricle 
has  been  entered.  About  30  to  60  c.c.  of  fluid  are  allowed  to  flow  out 
and  the  needle  withdrawn;  a  small  compress  of  gauze  is  pressed  against 
the  wound  until  blood  ceases  to  ooze.  A  second  smaller  compress  of 
gauze  is  then  applied  and  held  in  place  by  strips  of  adhesive  plaster. 

The  lateral  ventricle  may  be  reached  by  other  methods.  These  points 
will  be  discussed  in  considering  operations  for  cerebral  pressure.  At- 
tempts at  evacuating  hydrocephalic  fluid  by  puncture  of  the  spinal  canal 
may  also  be  recommended.  Opposed  to  the  latter,  however,  are  the 
experiences  of  O'Carroll,  who  found  in  two  children  that  the  foramen 
of  Majendie  was  closed.  Where  no  communication  exists  between  the 
ventricles  and  the  subarachnoid  space  of  the  spinal  cord,  lumbar  punc- 
ture is  of  no  service.  The  fact  that  after  puncture  of  the  spinal  canal 
and  dura,  as  the  author  has  done  in  cases  of  congenital  hydrocephalus, 
not  a  drop  of  fluid  is  obtained,  is  explained  in  this  way. 

It  has  frequently  been  held  that  the  effect  of  puncture  might  be 
assisted  by  compression  of  the  skull.  This  has,  however,  not  been  borne 
out  by  experience.  Neither  is  puncture  combined  with  the  injection  of 
iodine  solutions  certain  or  without  danger.  Keen  has  attempted  the 
cure  of  congenital  hydrocephalus  by  long-continued  drainage.  He 
punctured  above  the  external  auditory  canal,  and  before  withdrawing 
the  hollow  needle  introduced  a  dozen  strands  of  sterilized  horse-hair 
through  the  needle.  After  four  days  the  needle  was  introduced  in  a 
similar  manner  into  the  lateral  ventricle  of  the  opposite  side  and  a 
rubber  tube  introduced.  Evacuation  was  too  rapid,  and  the  child  went 
into  convulsions  and  died.  Broca  has  collected  all  cases  of  drainage 
of  ventricles  in  hydrocephalus  that  have  been  reported  to  the  present 
time,  in  order  to  demonstrate  that  in  not  a  single  instance  did  the  child 
survive  the  interference;  moreover,  that  all  died  in  a  very  short  time. 


CONCUSSION  OF    THE  BRAIN  (COMMOTIO  CEREBBJ). 

Borel  (1677)  classed  among  the  effects  of  contusion  of  the  head  a  group 
of  disturbances  which  was  neither  dependent  on  a  fracture  of  the  bone 
nor  a  tear  of  the  bloodvessels,  but  was  so  transitory  and  of  such  slight 
intensity  that  an  actual  wounding  of  the  brain  could  not  be  its  under- 
lying cause.  It  is  not  remarkable  that  in  times  when  a  distinction  was 
made  between  diseases  of  function  and  of  matter  less  was  asked  about 
the  anatomical  alterations  which  the  brain  suffered,  if  the  brain-fibre 
"underwent  dynamic  atony  and  paralysis"  or  "suffered  a  molecular 
displacement." 

Later,  when  autopsies  were  more  often  made  on  those  dying  of  head 
injuries,  a  riddle  was  presented  which  has  only  recently  been  solved. 
Although  severe  and  dangerous  brain  symptoms  had  been  observed  during 
life,  the  autopsy  was  unable  to  show  the  slightest  trace  of  visible  alteration 
in  the  brain  of  the  deceased,  even  after  the  most  painstaking  examination. 
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On  other  occasions  patients  were  seen  in  whom  all  brain  symptoms  were 
absent,  in  whom  neither  the  psychical  nor  the  general  sensorium,  neither 
the  motor  nor  the  sensory  functions,  had  suffered,  and  yet  an  entire 
frontal  lobe  or  some  other  part  of  a  hemisphere  was  crushed  to  a  pulp. 
The  extent  of  contusion  of  the  brain  would,  perhaps,  not  have  been 
realized  had  not  the  patient  succumbed  to  other  injuries — a  rupture  of 
the  intestine  or  a  pneumothorax,  for  example.  On  the  one  hand,  not- 
withstanding the  severest  brain  symptoms  during  life,  not  the  slightest 
discoverable  anatomical  alteration  in  the  brain;  on  the  other  hand,  not- 
withstanding an  absence  of  all  brain  symptoms,  extensive  and  striking 
destruction  of  brain  substance.  The  lack  of  anatomical  findings  and  a 
theory  advanced  in  the  last  century  of  the  occurrence  of  fractures  of  the 
skull  at  a  point  remote  from  the  acting  force  created  the  doctrine  of  the 
traumatic  concussion  of  the  brain,  not  yet  forgotten  and  deemed  satis- 
factory only  a  few  decades  ago.  The  vibratory  waves  spreading  over 
the  bones  ought  to  come  together  at  the  opposite  point  of  the  sphere, 
and  their  effect  be  so  augmented  by  interference  that  the  continuity  of 
the  bone  would  be  broken  at  this  point.  It  can  be  easily  understood 
that  this  doctrine  of  vibrations  led  surgeons  to  accept  the  same  theory 
for  the  brain  itself.  The  vibrations  of  the  skull,  it  was  thought,  shook 
the  brain  until  it  was  shrunken  and  sunk  in  its  capsule.  This  was  a 
particular  effect  which  Littre  asserted  he  had  seen  in  a  certain  autopsy, 
and  for  which  he  constructed  a  corresponding  and  special  clinical  picture 
— a  permanent,  fatal,  or  transitory  paralysis  of  the  most  important  brain 
functions,  of  consciousness,  of  circulation,  and  of  respiration.  Littre 
shrinking  of  the  brain  has  long  been  known  as  a  post-mortem  phenom- 
enon dependent  on  the  distribution  and  flow  of  the  cerebrospinal  fluid 
after  death.  And  physics  has  given  us  more  accurate  information  con- 
cerning the  destructive  vibrations  of  the  brain.  That  the  head,  after 
every  blow  that  strikes  it,  passes  through  a  series  of  vibrations  before  it 
comes  to  rest  is  self-evident.  But  it  is  not  these  after-vibratory  move- 
ments which  do  harm  to  the  brain  and  its  contents,  but  the  first  blow  is 
and  remains  the  sole  cause  of  the  traumatism  which  the  brain  suffers. 
The  vibrations  following  this  first  impact  cannot  go  far  with  the  same 
force,  acting  on  bones,  nerves,  blood,  and  lymph,  for,  communicated  from 
layer  to  layer,  they  are  quickly  lost,  transferred  as  they  are  to  such 
heterogeneous  materials  as  those  just  mentioned.  So  that  all  the 
theories  formerly  connected  with  brain  concussion  are  no  longer 
advanced.  The  brain  is  neither  shrunken  nor  broken  up  by  immediate 
or  progressive  vibrations. 

The  main  fact  of  a  profound  depression  of  all  recognizable  brain 
functions,  especially  the  consciousness,  after  a  severe  brain  injury,  never- 
theless holds  good,  as  well  as  the  immediate  passage  of  this  cessation 
into  death  or  health — a  rapid  extinction  or  a  rapid  and  complete  recovery. 
This  is  the  clinical  conception  that  we  at  present  connect  with  the  old 
designation  of  brain  concussion.  The  diagnosis  of  concussion  of  the 
brain  is  based  to-day  on  a  thoroughly  distinct  clinical  picture,  in  its 
development,  as  well  as  its  subsequent  course,  in  its  invasion  and  its  de- 
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cline,  at  the  beginning  as  well  as  at  the  end.    The  patient  is  above  all 
unconscious — he  hears,  sees,  feels  nothing.    His  expression  is  that  of  one 
in  deep  sleep.    But  not  only  are  the  higher  psychical  functions  profoundly 
depressed,  but  also  the  automatic  apparatus   hidden  in  the   medulla 
oblongata  is  attacked.  The  unconscious  patient  breathes  at  times  rapidly, 
at  times    irregularly.     Deep   respiratory  efforts  alternate  with  super- 
ficial or  at  times  respiration  ceases  entirely,  to  begin   again  after  a  pause 
with  deep  spasmodic  inspirations.    The  pulse  becomes  less  frequent,  its 
beats  sinking  to  40  or  even  less  in  the  minute.     If  the  patient  becomes 
worse  and  the  end  approaches,  then  the  pulse,  which  has  gradually 
become  smaller,  begins  to  beat  more  rapidly.     The  rapidity  increases 
and  it  gradually  grows  weaker  and  weaker  until  it  stops  altogether.    If, 
on  the  contrary,  the  patient  becomes  better,  the  pulse  first  recovers  and 
returns  to  its  normal  frequency,  while  the  general  sensorium  continues 
deranged  and  disturbed.    When  the  separate  manifestations  of  a  disease 
appear  in  such  definite  order,  it  is  justifiable  to  suppose,  as  an  immediate 
cause,  the  self-same  disposition  of  the  affected  organs.    The  absence  of 
consciousness  while  life  continues  is  known  as  an  inhibitory  process  in 
the  cerebral  cortex,  for  it  is  this  cortex  that  brings  into  connection  events 
which  are  in  a  position  to  excite  conscious  manifestations  on  account  of 
its  many-sided  relations  to  the  motor  and  sensory  provinces  of  the  body 
periphery,  to  the  ganglia  of  the  brain  and  to  the  cerebellum.     On  this 
account  it  is  recognized  as  the  organ  of  consciousness.     A  cessation  of 
consciousness  must  consequently  be  considered  as  a  disease  of  the  entire 
brain  cortex,  and  indeed  as  a  depression  or  paralysis  of  it.    The  nutritive 
need  of  the  cerebral  cortex  is  just  as  active  as  its  sensitiveness  is  great. 
Slight  impressions  can  abolish  the  entire  function,  impressions  which 
need  not  touch  other  parts  of  the  brain,  but  rather  leave  them  quiescent, 
undamaged.     The  heart  is  the  last  to  die,  the  cerebral  cortex  the  first 
exhausted,  for  the  heart  continues  to  beat  even  after  a  poison,  for  exam- 
ple, the  deficiency  of  oxygen  in  the  blood  in  lung  diseases,  has  benumbed 
for  a  long  time  the  general  sensorium.     It  is  self-evident  that  the  most 
sensitive  part  of  the  brain  first  suffers.     After  a  fall  on  the  head  the 
injured  person  is  confused,  unimpressionable,  pale,  weak,  dull,  and,  after 
great  violence,  somnolent;  he  lies  in  stupor  and  coma;  consciousness  has 
been  interrupted  and  has  vanished.    During  the  comatose  state  the  auto- 
matic apparatus  in  the  medulla  continues  to  act.     It  is  not  paralyzed; 
on  the  contrary,  in  contrast  to  the  cerebral  cortex,  it  is  stimulated.    The 
slowing  of  the  pulse,  as  is  known  from  the  well-recognized  experiment 
of  the  Weber  brothers,  is  an  irritation  phenomenon.    While  one  region 
of  the  brain — the  cerebral  cortex — is  paralyzed,  another  portion,  that 
which  conceals  the  vagus  centre,  is  in  a  condition  of  stimulation — side 
by  side  irritation  and  paralysis,  and  both  manifestations  of  one  and  the 
same  cause.    The  main  fact  of  this  coincidence  of  symptoms  of  irritation 
and  paralysis  has  been  determined  and  is  explained  by  a  series  of  experi- 
ments which  have  been  made  on  the  convulsive,  vasomotor,  and  vagus 
centre  by  sudden  disturbances  of  nutrition.    Such  experiments  have  been 
carried  out  under  the  author's  direction  by  Bastgen.    The  anaemia  of  the 
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brain  was  caused  by  widely  disseminated  capillary  emboli,  brought  about 
by  the  injection  of  fat  into  the  peripheral  end  of  one  carotid,  and  then 
the  frequency  of  the  pulse  and  the  blood-pressure  measured  by  a  regis- 
tering apparatus.  A  few  seconds  after  the  beginning  of  the  injection  a 
slowing  of  the  heart-beats  began,  so  that  in  the  course  of  two  minutes 
the  frequency  of  the  pulse  was  only  53  per  cent,  or  even  25  per  cent,  of 
the  normal  pulse-rate.  At  the  same  time  there  was  a  rise  in  arterial 
blood-pressure,  which  reached  its  highest  point  in  the  course  of  two 
minutes.  After  that  time  both  frequency  and  blood-pressure  changed. 
Then  came  an  instant  in  which  the  circulation  of  the  animal  seemed  to 
have  regained  the  normal.  Instead,  however,  of  persisting  at  this  point, 
the  blood-pressure  dropped  until  it  reached  the  zero  line,  while  the  pulse 
increased  in  rapidity  until  it  came  to  a  stop  in  death.  Bastgen's  experi- 
ments show  plainly  that  brain  anaemia  caused  by  fat-emboli  brings  about 
two  conditions  in  the  heart  and  bloodvessels,  viz.,  first,  a  period  with 
increased  blood-pressure  and  slowing  of  the  pulse,  and,  second,  with  a 
diminution  of  the  blood-pressure  and  an  acceleration  of  the  pulse.  This 
is  the  way  in  which  one  and  the  same  cause  can  bring  about  first  an 
irritation  and  then  a  paralysis. 

Some  patients  lie  only  faint,  weak,  benumbed,  without  slowing  of  the 
pulse.  The  blow  which  struck  them  has  affected  only  the  cerebral 
cortex;  its  action  was  too  slight  to  affect  the  vagus  centre,  which  did  not 
feel  it,  and  consequently  permits  the  heart  to  go  on  quietly  working.  In 
other  cases  the  patient  is  completely  stupefied  and  his  pulse-rate  markedly 
lowered,  in  which  case  greater  violence  has  taken  place  sufficient  to 
paralyze  the  cerebral  cortex  and  to  stimulate  the  vagus  centre.  If  even 
greater  violence  has  been  inflicted,  the  patient  lies  in  the  deepest  coma 
and  is  completely  unconscious,  and,  in  contrast  to  the  other  cases,  the 
pulse  is  accelerated.  Here  both  regions  of  the  brain,  the  cortex  and  the 
vagus  centre,  are  paralyzed,  the  latter  after  a  transitory  and  therefore 
unnoticed  stage  of  irritation.  The  hurried  pulse  becomes  smaller  and 
less  easily  felt,  faltering,  and  irregular,  until  it  finally  ceases  to  beat. 
These  are  the  most  severe  cases  of  brain  concussion  in  which  the  patients 
act  as  if  deeply  narcotized,  and  their  pulse  shows  an  acceleration  instead 
of  a  retardation.  The  danger  is  great  because  this  combination  of  deep 
unconsciousness  with  acceleration  of  the  pulse  is  characteristic  of  the 
terminal  stage  of  paralysis.  In  the  clinical  analysis  of  these  cases,  it  is 
permissible  to  consider  the  processes  going  on  in  the  brain  as  disturbances 
of  nutrition  of  the  entire  organ,  and  not  of  any  particular  part.  It  may 
even  be  assumed  that  the  brain  is  not  only  affected  in  its  entirety,  but 
equally  so  in  all  its  portions,  the  same  degree  of  disturbance  acting 
according  to  the  irritability  of  the  different  portions  of  the  nervous  sys- 
tem, in  one  instance  as  a  stimulant,  in  another  as  a  depressant. 

Every  blow  striking  the  hollow  skull  changes  its  form  momentarily, 
even  if  it  does  not  succeed  in  breaking  it.  By  virtue  of  its  elasticity  it 
immediately  resumes  its  former  shape,  as  has  been  seen  in  the  section 
on  Mechanism  of  Fracture  of  the  Skull.  Owing  to  the  fact  that  nervous 
tissues  and  the  bony  skull  possess  different  degrees  of  elasticity,  the  same 


182  CONCUSSION  OF  THE  BRAIN. 

degree  of  violence  that  permits  the  skull  to  resume  its  original  shape 
produces  contusion  of  the  brain.  The  brain  must  necessarily  become 
changed — that  is,  contused — whenever  there  occurs  a  change  in  form  of 
the  skull,  whether  the  latter  be  fractured  or  not.  Such  a  change  of  form 
is  therefore  considered  the  cause  of  that  group  of  symptoms  designated 
as  concussion  of  the  brain. 

According  to  the  above,  the  idea  of  concussion  of  the  brain  would 
coincide  etiologically  with  that  of  contusion  of  the  brain.  As  a  matter 
of  fact,  in  his  recent  exhaustive  work  on  cerebral  concussion,  Kocher 
has  proposed  that  the  old  term  be  dropped  entirely  and  brain  contusion 
be  substituted  therefor.  The  author  has  no  objections  to  consider  cere- 
bral concussion  as  a  form  of  contusion  or  crushing,  and  to  place  it  in 
the  respective  section  on  head  injuries,  if  clinical  experience  did  not 
teach  otherwise.  Owing  to  the  fact  that  a  patient  may  rapidly  and  com- 
pletely recover  from  such  severe  cerebral  disturbances,  and  also  to  the 
fact  that  such  a  patient  continues  to  remain  in  perfect  health,  it  is  not 
easy  to  assume  a  solution  of  continuity  of  the  brain  as  a  cause  of  the 
symptoms  observed.  As  the  patient  recovers  consciousness  within  a  few 
minutes,  one  can  only  think  of  a  momentary  effect  that  disappears  without 
leaving  traces.  When  pain  is  experienced  in  a  bruised  finger,  the  surgeon 
does  not  expect  to  find  anatomical  lesions  of  the  nerve  stimulated  at  the 
site  of  the  injury.  In  addition  there  is  the  fact  that  affections  of  the 
central  nervous  organs  have  been  produced  experimentally  without  occa- 
sioning any  discoverable  solution  of  continuity  of  their  substance;  there- 
fore surgeons  have  been  led  to  accept  a  physiological  basis  for  the  disease. 
This  was  furnished  by  Koch  and  Filchne,  and  even  at  the  present 
time  the  author  considers  their  researches  of  the  greatest  importance. 
Both  experimenters  conceived  the  idea  of  producing  the  same  effect  by 
a  series  of  light  blows  as  by  one  severe  blow.  By  this  method  of  inves- 
tigation all  disturbing  and  confusing  complications  were  excluded,  and 
cases  of  pure  concussion  (commotion)  were  actually  produced  in  which 
there  was  a  momentary  and  immediate  effect  on  the  nervous  tissues. 
For  one  stunning  blow  there  was  substituted  a  series  of  light  blows,  and 
the  complete  picture  of  concussion  was  produced  in  animals  without  any 
anatomical  lesions  of  the  brain.  The  temperature  of  the  animal  fell  two 
degrees,  respiration  was  shallow  and  slow,  arid  the  pulse-rate  was  slowed 
from  58  to  36  beats  a  minute.  The  animals  were  powerless,  and  could 
be  placed  in  any  position  without  resistance,  as  if  absolutely  and  com- 
pletely unconscious.  On  autopsy  no  rupture  of  any  vessels  was  found. 
The  parenchyma  of  the  brain,  the  medulla,  and  the  spinal  cord  were 
absolutely  free  from  contusions  or  other  mechanical  lesions.  In  the 
animals  which  had  received  blows  there  was  a  complete  and  fully  devel- 
oped picture  of  cerebral  concussion,  and  yet  there  was  total  absence  of 
any  discoverable  cerebral  lesion.  Witkowski  also  was  able  to  produce 
pure  concussion  in  a  frog  by  a  single  blow.  Any  frog  could  be  brought 
into  a  state  of  unconsciousness  and  paralysis  if  the  head  were  struck 
against  a  hard  substance.  Witkowski  removed  the  central  nervous 
organs  from  animals  that  had  been  stunned  in  this  way,  and  hardened 
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them,  but  could  not  discover  anything  abnormal  even  on  microscopical 
examination.  Neither  could  Polis  discover  any  microscopical  or  macro- 
scopical  lesions  in  the  brains  of  animals  he  had  subjected  to  the  experi- 
ment of  repeated  blows. 

Koch  and  Filchne's  researches  have  made  clear  the  pathogenesis  of 
cerebral  concussion.  No  one  centre  included  in  the  brain  is  affected  by 
itself,  but  all  are  altered  in  the  same  way  arid  at  the  time  of  the  act  of 
violence.  As  the  result  of  a  displacement  of  the  brain,  through  blows 
or  knocks,  the  nervous  tissues  as  such  are  directly  affected  and  injured. 
This  injury  is  manifested  in  the  experiment  of  repeated  blows  on  an 
animal  by  all  centres  being  at  first  stimulated  and  then  by  exhaustion 
and  paralysis,  and  the  longer  the  blows  are  kept  up,  the  greater  the 
degree.  Regularly,  whenever  during  the  period  of  excitation  the  blows 
with  the  hammer  were  interrupted,  the  activity  of  the  respective  centre 
sank  still  further,  to  be  elevated  again  more  or  less  rapidly.  The  stimu- 
lation during  the  time  the  blows  were  delivered  and  the  depression  imme- 
diately after  they  were  interrupted  could  be  repeated  several  times.  That 
is,  if  the  blows  were  delivered  again  after  the  first  interruption,  the  action 
of  the  centre  would  be  increased,  or,  in  other  words,  stimulation  would 
be  produced,  and  after  the  second  pause  inhibition  and  exhaustion  would 
again  set  in,  but  every  time  the  experiment  was  repeated  stimulation 
would  become  less  and  depression  greater. 

It  having  been  definitely  established  by  the  researches  of  the  above- 
mentioned  investigators  that  death  may  result  from  cerebral  disturbances 
caused  by  traumatism  even  when  no  anatomical  changes  in  the  brain 
are  produced,  it  appears  convincing  that  these  disturbances  may  produce 
similar  effects  even  if  other  and  more  noticeable  injuries  have  been 
inflicted  at  the  same  time.  Accordingly  cerebral  concussion  may  be  con- 
sidered the  sole  cause  of  death  or  a  contributory  cause  of  a  fatal  termina- 
tion. One  would  be  inclined  to  ascribe  cerebral  concussion  as  the  cause 
of  death  in  those  cases  in  which  intracranial  changes  are  so  insignificant 
as  not  to  account  for  death  immediately  or  soon  after  injury.  One  would 
feel  otherwise,  however,  in  the  presence  of  extensive  brain  injuries  in 
which,  for  example,  half  or  even  a  whole  lobe  has  been  crushed.  But 
even  in  these  cases  it  is  necessary  to  remember  that  extensive  cerebral 
injuries,  large  areas  of  contusion,  frequently  occur  without  causing  any 
symptoms,  and  are  at  times  found  unexpectedly  on  autopsy  in  cases  in 
which  the  patient  happened  to  die  of  some  other  disease,  such  as  ery- 
sipelas or  pysemia. 

Cerebral  concussion  must  be  considered  as  a  contributory  cause  of 
death  even  if  other  injuries,  hemorrhages  of  the  brain,  or  areas  of  con- 
tusion are  often  found,  for  very  noticeable  anatomical  lesions  are  not 
necessarily  the  cause  of  death  or  even  of  the  predominant  clinical  picture. 
For  this  reason  when  destruction  of  an  entire  lobe  of  the  brain  is  found 
on  post-mortem  examination,  and  this  is  given  as  the  cause  of  death  in 
the  autopsy  record,  it  should  be  remembered  that  it  may  have  played 
no  part  in  producing  a  fatal  result,  the  latter  being  more  probably  due 
to  an  accompanying  cerebral  concussion. 
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The  idea  of  pure  cerebral  concussion  is  retained  for  the  reason  that 
it  passes  over  quickly,  leaving  no  trace,  because  in  experiments  on  ani- 
mals all  its  peculiarities  are  reproduced,  and  finally  because  in  numerous 
instances  no  anatomical  lesions  have  been  found  in  the  brain  of  indi- 
viduals that  have  died  as  the  result  of  cranial  injuries.  The  last  condi- 
tion might  be  explained  by  fatal  disturbances  of  circulation  such  as  the 
action  of  cerebral  compression  on  the  vasomotor  centre,  either  a  vaso- 
motor  spasm,  (Schulten)  or  a  vasomotor  paralysis  (Fischer).  However, 
as  the  existence  of  nerves  in  the  cerebral  vessels  is  doubtful,  it  cannot  be 
held  that  they  can  exert  such  powerful  influence  from  any  one  point  of 
the  brain. 

In  the  author's  opinion  the  rapid  restitutio  ad  integrum  would  lead 
one  to  believe  that  instead  of  a  permanent  disturbance,  a  transitory  mate- 
rial disarrangement  within  the  central  nerve-tissue  was  responsible  for 
concussion  of  the  brain.  The  constant  clinical  manifestations  lead  one 
to  hold  the  same  opinion.  Although  it  is  true  that  the  description  and 
histories  of  cases  of  cerebral  concussion  are  variable  and  contradictory, 
it  is  equally  true  that  the  whole  mass  of  observations  presents  a  constant 
clinical  picture — the  regular  combination  of  slow  pulse  and  loss  of  con- 
sciousness. In  this  sense  cerebral  concussion  is  something  apart — a 
combination  of  symptoms  governed  by  the  same  conditions  and  with  a 
character  of  its  own.  If  this  cannot  be  granted,  cerebral  concussion 
resolves  itself  into  contusion  of  the  brain,  or,  as  Kocher  has  recently 
suggested,  into  acute  cerebral  pressure. 

One  thing,  the  author  readily  concedes  that,  assuming  a  common 
cause  (the  change  in  form  of  the  elastic  skull  as  the  result  of  external 
violence),  concussion  must  very  frequently  be  combined  with  contusion. 
Under  such  circumstances  there  is  not  a  constant  clinical  picture;  on 
the  contrary,  the  symptoms  vary  according  to  the  site  of  the  contusion, 
whether  it  be  extensive  or  limited,  single  or  multiple. 

According  to  prevailing  ideas,  differences  exist  between  cerebral  con- 
cussion and  cerebral  pressure  on  the  one  hand,  and  cerebral  contusions 
on  the  other.  In  the  one  case  there  are  always  the  same  symptoms 
coming  and  going  in  regular  order;  in  the  other,  on  the  contrary,  there 
may  be  convulsions,  paralyses,  disturbances  of  speech,  of  facial  muscles, 
hearing,  respiration,  or  circulation.  As  a  rule  in  any  given  case  a  com- 
bination of  general  symptoms  and  those  due  to  localized  cerebral  injuries 
are  found.  The  clinical  analysis  of  such  cases  must  aim  at  differen- 
tiating the  symptoms  due  to  the  one  or  the 'other  disturbance  produced 
by  the  same  act  of  violence.  The  surgeon  must  determine  which  are 
produced  by  the  immediate  effect  on  the  central  nervous  organ  (con- 
cussion), which  are  due  to  disturbance  of  circulation  (compression),  and 
which  are  the  result  of  destruction  of  brain-tissue  (contusion). 

Scagliosi,  Hauser,  Friedmann,  and  others  believe  that  immediately 
following  an  injury,  called  by  the  author  concussion,  no  changes  can  be 
discovered  in  the  nervous  tissues,  but  that  later  degeneration  of  these  or 
of  the  vessels  supplying  them  follows.  Thus  they  establish  a  remote 
effect  of  what  was  originally  considered  pure  concussion.  Durante, 
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supported  by  these  experiments,  sought  to  determine  what  was  the 
condition  of  all  ganglia  and  nerve-fibres  during  concussion.  He  was 
of  the  opinion  that  there  were  alterations  in  the  position  of  the  chromatic 
and  achromatic  substance  of  the  cell-protoplasm,  similar  to  those  pro- 
duced by  the  action  of  certain  poisons  and  severe  exhaustion  in  animals. 
If  metabolism  of  the  cell-body  is  inhibited,  the  excrementitious  products 
collect  within  the  cells,  producing,  as  it  were,  an  auto-intoxication  which, 
like  other  poisoning,  might  be  immediately  fatal  or  lead  to  recovery; 
the  latter  might  be  complete  or  only  partial,  leading  to  permanent 
degeneration.  Without  being  willing  to  accept  Durante's  theory,  the 
fact  of  degeneration  of  nerve-cells  setting  in  some  time  after  injury 
confirms  the  author's  views  in  regard  to  the  early  unnoticeable  effect 
of  concussion. 

The  autopsy  so  often  shows,  in  cases  diagnosticated  as  cerebral 
concussion,  minute  hemorrhages,  appreciable  alterations  in  the  nerve- 
elements,  or  early  or  late  degeneration  of  nerve-substance  that 
Kocher,  as  early  as  1893,  defined  acute  cerebral  concussion,  without 
discoverable  changes  in  the  brain,  as  an  extensive  contusion  of  the 
particles  of  the  brain  recognizable  only  on  microscopical  examination. 
According  to  this,  cerebral  concussion  is  a  microscopical  lesion  or  con- 
tusion, in  contrast  to  extensive  or  limited  destruction  of  brain-tissue, 
which  is  noticeable  on  gross  examination.  Whenever  there  is  a  destruc- 
tion of  brain-tissue,  whether  microscopical  or  macroscopical,  this  must 
be  considered  a  contusion,  for  only  what  corresponds  to  the  author's 
idea  of  pure  concussion  can  rightly  be  considered  a  morbus  sui  generis. 
Consequently  Kocher  discarded  the  constant  clinical  picture  of  cerebral 
concussion,  and  expected  to  find  a  variation  in  symptoms  presented 
according  to  the  anatomical  lesions  produced  in  the  nerve-tissues  in 
different  parts  of  the  brain.  This  alone  would  lead  the  author  to  oppose 
Kocher's  idea  of  placing  cerebral  concussion  in  the  province  of  cerebral 
destruction  (contusion). 

Following  his  views  on  cerebral  concussion,  Kocher  has  recently  gone 
further,  and  has  attempted  to  distinguish  concussion  from  both  cerebral 
compression  and  cerebral  contusion,  or,  as  he  himself  has  put  it,  "con- 
cussion occupies  a  position  between  contusion  and  compression." 

Accordingly,  compression  depends  entirely  on  disturbances  of  circu- 
lation, while  contusion  rests  on  macroscopically  noticeable  destruction 
of  brain-tissue  with  extravasation  of  blood,  while  concussion  is  sup- 
posed to  be  due  to  two  disturbances:  first,  in  those  cases  recovering 
rapidly  to  a  momentary  anaemia,  and  in  protracted  cases  to  a  combina- 
tion of  circulatory  disturbance  with  disseminated  microscopical  con- 
tusions. At  times  these  contusions  extend  over  wide  areas;  at  times 
they  are  limited. 

Only  those  cases  corresponding  to  the  first  class  can  be  considered 
as  being  cerebral  concussion  in  its  original  sense;  those  of  the  second 
class  must  be  placed  among  cerebral  contusions.  In  regard  to  the 
latter,  the  experiment  of  Kocher  has  been  of  inestimable  value.  He 
undertook  to  study  the  effect  of  a  blow  delivered  with  great  violence 
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upon  the  skull  in  a  certain  direction,  in  order  to  determine  in  what 
manner  this  was  transmitted  to  the  brain.  The  author  is  unable  to 
describe  here  in  detail  these  investigations,  which  were  carried  out  by 
Kocher  and  Ferrari.  The  greatest  degree  of  displacement  and  the  most 
violent  compression  of  the  brain  take  place  in  the  direction  of  the 
diminished  diameter  of  the  ovoid  of  the  skull  corresponding  to  the 
direction  of  the  blow.  However,  the  effects  of  transmitted  violence  and 
displacement  are  felt  not  only  in  this  one  direction  in  which  there  is 
the  greatest  degree  of  motion,  but  also  in  a  direction  perpendicular  to 
this  one,  and  to  a  certain  extent  in  all  directions,  owing  to  the  soft 
consistency  of  the  brain  and  the  contained  cerebrospinal  fluid. 

Tillman  considers  the  above  experiment  an  explanation  of  the  first 
and  most  important  symptom  of  concussion,  namely,  unconsciousness. 
He  believes  that  the  brain,  enclosed  in  its  air-tight  capsule  of  bone,  is  set 
in  motion  by  the  force  of  a  blow  directed  against  the  skull.  As  the 
white  substance  possesses  a  higher  specific  gravity  than  the  gray,  it 
continues  to  be  in  motion  a  longer  time  than  the  latter.  The  result 
is  that  if  any  severe  violence  is  inflicted  upon  the  skull,  there  is  a  dis- 
tortion along  the  boundary  between  gray  and  white  matter  which  causes 
the  loss  of  consciousness. 

The  momentary  paralyzing  action  of  a  severe  blow  on  the  head, 
especially  if  it  be  delivered  on  the  vault,  Kocher  seeks  to  explain  by 
the  experiment  carried  on  by  himself  in  connection  with  Curting, 
Maasland,  and  Saltikoff. 

Thus,  according  to  Kocher's  description,  the  cerebral  injury  pro- 
duced by  violent  blows,  as  illustrated  in  these  experiments,  is  an  acute 
anaemia,  besides  microscopical  and  macroscopical  areas  of  contusion, 
with  and  without  laceration  of  bloodvessels  caused  by  the  sudden  dis- 
placement of  cerebrospinal  fluid  and  blood.  In  no  case,  however, 
would  all  the  centres  be  uniformly  involved.  As  far  as  circulatory 
disturbances  are  concerned,  there  would  be  a  constant  clinical  picture, 
with  cessation  of  respiration  and  circulation  and  loss  of  consciousness. 
When,  however,  small  or  extensive  areas  of  contusion  are  present, 
there  are  the  variable  symptoms  of  cerebral  contusion,  into  which  there 
would  be  a  gradual  transition,  and  the  limits  of  which  can  only  be 
determined  arbitrarily. 

Symptoms. — The  clinical  manifestations  of  cerebral  concussion  are 
primarily  disturbances  of  consciousness,  loss  of  intellectual  powers, 
going  on  to  a  state  of  stupor  or  coma ;  loss  of  muscular  power,  impair- 
ment of  sensation  and  reflexes,  vomiting,  exhaustion,  slowing  of  pulse, 
inhibited  respiration.  Cases  may  be  divided  into  mild  and  severe. 

After  a  fall  or  blow  the  patient  loses  his  senses;  there  are  dizziness, 
flashes  before  the  eyes,  and  buzzing  in  the  ears;  consciousness  is  lost 
entirely;  there  is  complete  exhaustion,  the  knees  give  way,  and  the  arms 
hang  down  relaxed.  The  face  is  pale,  the  eyes  are  fixed  and  expression- 
less, the  eyelids  closed.  Respiration  is  so  shallow  as  to  lead  one  to 
believe  that  the  patient  has  ceased  breathing  entirely.  The  pulse  is 
hardly  perceptible,  small,  thready,  and  slow.  This  condition  is  of 
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short  duration.  The  pulse  improves;  this  is  followed  by  several  deep 
respirations;  the  patient  may  vomit,  open  his  eyes,  stretch  out  his  arms, 
and  get  up.  On  attempting  to  walk  or  stand  he  is  unsteady,  grasps 
his  head,  complains  of  pain  in  it  and  at  the  site  of  the  injury,  of  buzzing 
in  his  ears,  soreness  of  the  entire  body,  and  great  lassitude.  Such  are 
mild  cases.  These  symptoms  having  subsided,  there  are  no  further 
effects  of  concussion.  Strength  is  regained  and  the  patient  resumes 
his  former  occupation. 

Frequently  there  is  more  or  less  loss  of  memory.  This  has  been 
described  particularly  by  Bouillard  and  Gussenbauer.  Most  cases 
recover  from  the  loss  of  consciousness  with  their  minds  clear,  except 
that  they  remember  nothing  of  the  violence  that  produced  their  injury. 
There  are,  however,  numerous  cases  in  which  a  half-stupid  patient 
answers  questions  regarding  which  he  has  no  recollection  whatever 
after  he  has  recovered.  Still  further,  the  loss  of  memory  may  extend 
to  events  some  time  previous  to  the  injury.  The  author's  assistant, 
Nasse,  was  thrown  against  the  iron  beam  of  the  ceiling  by  an  explosion 
at  the  moment  he  was.  entering  the  ward  in  making  his  morning  visit 
and  sustained  a  compound  fracture  of  the  skull.  Although  he  recovered 
consciousness  completely  fifteen  minutes  later,  he  could  not  remember 
the  work  he  had  been  doing  in  his  room  an  hour  before,  neither 
did  he  remember  that  he  had  left  his  bed,  had  taken  breakfast,  and 
put  on  his  clothes.  In  other  cases  a  defect  of  memory  extends  back 
several  days,  although  in  other  respects  the  patient  may  be  psychically 
normal.  This  retrospective  amnesia  may  be  temporary  or  continue  for 
some  time.  In  the  former  case,  recovery  takes  place  in  the  course  of 
a  few  days  or  weeks,  memory  of  those  events  nearer  the  time  of  injury 
being  the  last  to  be  regained.  In  the  second  case  the  defect  in  memory 
may  remain  to  its  original  extent,  or  memory  returns  in  part,  but  memory 
of  those  events  happening  immediately  before  the  injury  remains  perma- 
nently lost. 

In  the  same  category  may  be  placed  other  circumscribed  functional 
disturbances  which  usually  disappear,  but  may  persist  to  a  greater  or 
less  extent.  Such  are  defects  or  weakness  in  the  motions  of  the  eyeball, 
as  a  result  of  which  the  eye  in  attempting  to  fix  its  gaze  goes  beyond 
the  point  aimed  at;  also  disturbances  of  speech,  stammering,  and 
difficulty  of  articulation,  inability  to  recollect  certain  words,  confusion 
of  ideas;  further  disturbance  in  co-ordination  of  certain  movements, 
loss  of  equilibrium  and  purposeless  movements  in  order  to  obtain 
support  and  maintain  gravity.  Finally,  there  must  be  mentioned  inter- 
esting disturbances  of  metabolism  and  of  the  functions  of  the  kidneys 
which  have  been  observed  to  follow  cerebral  concussion — diabetes 
mellitus  and  insipidus,  as  well  as  albuminuria.  All  such  disturbances 
are  unquestionably  not  the  result  of  pure  concussion,  but  are  brought 
about  Uy  the  anatomical  lesions  of  circumscribed  portions  of  the  brain 
and  are,  therefore,  symptoms  of  cerebral  contusion.  As,  however,  cere- 
bral concussion  rarely  occurs  without  being  accompanied  by  such 
anatomical  changes,  small  apoplectic  foci,  or  lesions  of  nerve-cells  and 
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nerve-fibres,  such  disturbances  usually  occur  whenever  any  of  the 
corresponding  functional  centres  are  affected.  The  further  discussion 
of  such  disturbances  will,  however,  be  taken  up  in  the  chapter  on 
Wounds  and  Contusions  of  the  Brain. 

In  severe  cases  of  cerebral  concussion  the  patient  collapses  at  the 
moment  of  injury  and  remains  absolutely  motionless  as  if  in  deep  sleep. 
He  cannot  be  aroused,  reacts  to  no  external  stimuli,  nor  attempts  any 
defensive  motion  if  the  eyelids  are  raised  and  the  conjunctiva  touched; 
neither  does  he  respond  to  painful  cutaneous  irritation.  In  all  cases, 
however,  the  pupil,  which  may  be  contracted  or  dilated,  contracts  when 
exposed  to  intense  light;  and  if  water  be  poured  into  the  mouth,  the 
movements  of  swallowing  are  carried  out.  The  face  is  pale  and  sunken. 
The  surface  of  the  body,  especially  that  of  the  extremities,  is  cool. 
Respiration  is  regular,  but  shallow  and  hardly  perceptible,  interrupted 
at  intervals  by  deep  sighing  inspirations.  The  pulse  is  small,  somewhat 
irregular,  and  usually,  though  not  always,  slow.  Feces  and  urine  may 
be  retained  or  are  passed  involuntarily.  There  is  repeated  vomiting, 
especially  immediately  following  injury.  This  condition  may  continue 
for  hours,  sometimes  for  days.  Finally,  respiration  becomes  deeper, 
heart  and  pulse  beat  stronger  and  fuller,  the  body  regains  its  normal 
warmth,  and  at  the  same  time  consciousness  and  the  power  of  motion 
return.  The  senses  are  unimpaired  and  questions  are  answered  ex- 
plicitly and  clearly.  As  a  rule  the  above  stage  of  depression  is  followed 
by  a  stage  of  exaltation.  The  pulse  increases  in  frequency,  becomes 
hard,  the  surface  temperature  is  increased,  the  face  is  red,  the  pupils 
are  contracted,  the  eyes  bright.  The  patient  complains  of  headache, 
restlessness,  and  pains  in  the  limbs.  The  duration  and  intensity  of 
this  stage  may  be  as  variable  as  those  of  the  preceding  stage.  Frequently 
severe  symptoms  of  congestion  are  developed,  threatening  a  transition 
to  meningitis.  If  the  symptoms  continue  for  several  days,  the  diagnosis 
of  pure  cerebral  concussion  is  excluded.  The  longer  the  state  of  coma 
continues,  the  more  reason  will  there  be  for  assuming  that  other  intra- 
cranial  injuries  have  been  produced.  In  such  cases  only  can  the  diag- 
nosis of  pure  cerebral  concussion  be  made  with  certainty  in  which  the 
patient  recovers  rapidly  after  injury  and  regains  complete  consciousness. 
Even  then  it  is  safer  to  be  prepared  for  subsequent  disturbances,  for  in 
a  very  short  time  severe  pressure-symptoms  may  set  in  as  the  result 
of  extensive  extravasations.  In  severe  cases  of  cerebral  concussion 
in  which  the  clinical  picture  presented  has  continued  for  one  or  more 
days,  the  predominating  symptoms  may  not,  as  has  been  mentioned, 
be  referred  to  concussion  alone,  no  matter  how  typically  they  may 
be  presented.  Only  in  cases  in  which  the  dangerous  symptoms  sub- 
side rapidly  can  the  occurrence  of  extravasation  and  consequent  intra- 
cranial  pressure  be  excluded;  while  conversely  in  those  cases  in  which 
the  manifestations  increase  in  severity  from  hour  to  hour,  the  pulse 
becoming  slower,  coma  more  deep,  and  respiration  intermittent,  further 
disturbances  are  present,  due  to  continuously  increasing  intracranial 
extravasation. 
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In  the  author's  opinion  there  is  only  one  criterion  regarding  pure 
cerebral  concussion — the  transient  character  of  its  manifestations. 

Treatment. — The  treatment  of  cerebral  concussion  is  carried  out  at 
the  present  time  according  to  definite  lines,  although  formerly  a  matter 
of  much  dispute.  No  measures  that  would  in  any  way  depress  the 
heart's  action  should  be  attempted;  the  surgeon  must  be  satisfied  with 
attempting  to  restore  the  bodily  warmth.  Hot-water  bottles  should 
be  placed  near  the  extremities,  hot  cloths  over  the  abdomen  and 
genitals,  and  the  patient  placed  in  a  warm  bed  and  heavily  covered 
with  blankets. 

The  head  should  be  lowered,  shaved,  and  carefully  examined.  The 
most  important  indication  is  stimulation  of  the  heart.  For  this  purpose 
cutaneous  counterirritation  should  be  employed ;  mustard  plasters  should 
be  placed  over  the  cardiac  region ;  in  the  absence  of  the  latter,  a  sponge 
wrung  out  in  hot  water  may  be  placed  over  the  heart.  Hypodermic 
injections  of  ether  and  10  per  cent,  camphor  oil  are  recommended. 
The  latter  may  be  repeated  ten  or  more  times  at  frequent  intervals. 
As  the  patients  can  often  swallow  fluids  poured  into  the  mouth, 
musk  may  be  administered  in  large  doses,  especially  when  the  pulse  is 
alarmingly  small  and  irregular.  The  most  powerful  stimulant  is  the 
faradic  brush,  as  it  instantly  produces  increase  in  blood-pressure.  It 
may  be  passed  over  the  soles  of  the  feet  or  the  palms  of  the  hands. 
For  the  same  purpose  a  few  short  inhalations  of  ether  may  be  em- 
ployed. The  improvement  in  pulse  indicates  the  efficacy  of  the  means 
employed. 

Excellent  also  is  Kocher's  suggestion  that  artificial  respiration  be 
applied  for  a  time  in  case  respiration  fails  entirely,  becomes  intermit- 
tent or  very  superficial.  It  should  be  kept  up  until  respiration  becomes 
deeper  and  the  pulse  stronger. 

Should  symptoms  of  congestion  set  in  after  the  patient  has  recovered 
from  the  state  of  depression,  the  head  should  be  covered  with  an  ice-cap, 
unless  other  injuries  necessitate  the  application  of  antiseptic  dressings. 
If  a  dressing  has  been  applied,  the  ice-bag  should  not  be  used,  as  it 
keeps  the  dressings  saturated.  Under  such  circumstances  drastic  purga- 
tive remedies  should  be  employed.  Dry  cups  applied  to  the  back  and 
front  of  the  chest  are  also  of  assistance. 

During  the  stage  of  congestion  the  patient  is  quieted  very  quickly 
by  a  subcutaneous  injection  of  morphine,  which  is  indicated  at  the 
same  time  on  account  of  hypersemia  of  the  brain. 


COMPRESSION  OF  THE  BRAIN  AND  THE  OPERATIONS 
FOR  COMPRESSION. 

Compression  of  the  Brain. — The  combination  of  symptoms  called 
"compression  of  the  brain"  is  a  condition  of  great  clinical  and  particu- 
larly therapeutic  importance.  It  enables  the  surgeon  to  make  a  diag- 
nosis of  rupture  of  the  meningeal  artery  or  of  a  brain  tumor,  and  is  of 
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aid  in  recognizing  cerebral  abscess  and  a  whole  series  of  complications 
of  acute  and  chronic  diseases  of  the  brain.  Further  still,  in  enabling 
the  recognition  of  the  causes  of  disease,  it  furnishes  an  opportunity  to 
remove  them.  In  the  same  way  that  tracheotomy  instantly  saves  the 
life  of  one  in  danger  of  suffocation  from  a  foreign  body  in  the  throat, 
trephining  saves  the  life  of  one  suffering  from  compression  of  the  brain 
resulting  from  extravasation  of  blood  between  bone  and  dura. 

Surgeons  have  learned  to  recognize  in  concussion  of  the  brain  a  patho- 
logical condition  in  which  the  entire  brain  is  attacked,  all  its  centres 
being  affected.  And  this  result  is  brought  about  by  direct  mechanical 
means  causing  an  acute  disturbance  of  nutrition.  This  same  affection 
of  all  parts  of  the  brain  is  present  in  compression  of  the  brain,  but  the 
injury  to  the  cortex  and  the  centres  behind  the  pons  is  not  the  direct 
result  of  traumatism,  but  a  secondary  effect  brought  about  by  the  slowing 
of  the  circulation. 

The  symptoms  of  compression  of  the  brain  are  the  result  of  a  limited, 
impeded,  and  retarded  circulation  of  fresh  oxygenated  blood  through  the 
brain  (adiamorrhysis  of  Geigel).  The  cause  of  the  latter,  however,  is 
the  contraction  of  the  cavity  of  the  skull,  the  space  containing  the  brain, 
brain-membranes,  cerebrospinal  fluid,  and  the  blood  in  the  cerebral 
and  meningeal  vessels. 

The  slowing  of  the  cerebral  circulation  instantly  inhibits  the  functional 
activity  of  the  central  nervous  organ.  The  well-known  experiment  of 
Kussmaul  and  Tenner  demonstrated  how  complete  interruption  of  the 
cerebral  circulation  may  be  brought  about  by  simultaneously  ligating 
the  four  large  arteries  that  enter  the  skull.  This  is  immediately  followed 
by  loss  of  consciousness,  combined  with  clonic  spasms  and  epilepti- 
form  convulsions.  While  the  portions  of  the  brain  situated  at  the  base 
are  stimulated,  the  activity  of  the  cerebral  hemispheres  is  completely 
suspended.  The  sudden  wide  difference  in  nutrition  before  and  after 
the  circulation  has  been  cut  off  has  a  depressant  action  on  the  cerebrum, 
but  acts  as  a  stimulant  to  those  parts  of  the  brain  that  are  the  first 
to  develop.  The  same  disturbances  that  result  from  the  ligation  of 
arteries  are  also  produced  by  simultaneous  ligation  of  all  efferent  veins, 
as  was  demonstrated  by  Landois.  This  is  conclusive  evidence  that  the 
sudden  arrest  of  circulation,  and  not  its  increase,  brings  about  the 
symptoms  observed.  Not  only  the  stoppage,  but  the  mere  slowing  and 
the  sudden  re-establishment  of  circulation  stimulate  the  automatic 
centres  in  the  medulla,  only  the  different  centres  react  differently.  The 
respiratory  centre  is  stimulated  physiologically  by  the  accumulation  of 
carbon  dioxide,  this  being  the  cause  of  the  first  respiratory  efforts.  It 
is  only  when  the  same  stimulus  has  increased  in  intensity  that  the  vaso- 
motor  centres  are  affected,  and  still  greater  degrees  of  stimulation  are 
necessary  to  excite  the  vagus  and  convulsive  centres.  The  stimulus 
necessary  to  excite  the  medulla  may  some  time  since  have  overstimulated 
some  other  portion  of  the  brain,  as  the  cortex,  for  example,  and  produced 
a  state  of  exhaustion  or  paralysis  in  the  latter.  At  the  time  that  the 
epileptiform  convulsions  set  in,  the  patient  suffering  from  cerebral  hem- 
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orrhage  has  lost  consciousness.  If  the  circulation  of  the  brain  becomes 
gradually  slower,  each  centre  is  affected  in  order  according  to  a  scale 
described  by  Huguenin.  The  order  of  succession  of  the  centres  affected 
is  as  follows:  the  cortex,  the  corona  radiata,  the  gray  matter  of  the 
spinal  cord,  the  region  of  the  pons,  and  finally  the  medulla  oblongata. 
Assuming  that  such  an  order  exists,  and,  further,  that  the  manifesta- 
tions of  such  injuries  follow  a  regular  order,  it  is  easy  to  understand 
that  at  a  time  when  certain  centres  are  paralyzed,  others  only  begin  to 
be  affected.  Therefore  unconsciousness  is  seen  in  combination  with 
general  convulsions.  It  can  be  understood  also  that  slight  but  sudden 
variations  in  circulation  which  exert  no  influence  on  other  centres  of 
the  brain  produce  severe  disturbances  of  the  cortex,  for  that  portion 
of  the  brain  governing  consciousness  requires  the  greatest  amount  of 
nutrition  and  therefore  is  most  sensitive  to  disturbances  of  nutrition. 

Consciousness  is  lost  more  rapidly  than  any  other  function,  and,  vice 
versa,  returns  only  after  circulation  has  been  fully  restored.  In  clinical 
cases  of  cerebral  concussion  the  symptoms  present  a  varied  picture,  and 
this  is  true  of  cerebral  compression.  Many  more  cases  are  admitted  to 
hospitals  suffering  from  a  variety  of  injuries  to  the  skull  and  its  contents 
than  presenting  a  single  form.  The  contraction  of  intracranial  space 
caused  by  traumatism  through  intracranial  extravasation  and  bone 
depression  is  seldom  of  so  pure  and  uncomplicated  a  type  as  to  present 
a  clear  clinical  picture  of  cerebral  pressure.  Depression  of  bone  is  in 
most  cases  combined  with  contusion  of  brain- tissue,  and  in  addition 
there  is  always  cerebral  concussion.  In  the  same  way  intracranial  extra- 
vasations of  blood  are  complicated  by  cerebral  contusions  and  fractures 
of  the  bones.  For  this  reason  it  would  have  been  impossible,  in  spite 
of  careful  observations,  to  determine  the  significance  and  part  played 
by  one  cause  in  the  presence  of  a  combination  of  many  causes,  had  not 
experiments  been  carried  out  in  order  to  obtain  a  correct  value  for  each 
one  of  the  component  manifestations.  In  this  way  it  has  been  possible  to 
demonstrate  that  pressure-symptoms  develop  in  regular  order,  and  that, 
generally  considered,  the  same  symptoms  always  correspond  to  certain 
degrees  of  pressure. 

Restlessness,  moaning,  and  headache,  in  the  beginning,  are  followed 
by  nausea,  vomiting,  unconsciousness,  drowsiness,  stupor,  and  coma. 
As  soon  as  a  condition  of  stupor  sets  in  the  heart  action  becomes  slower. 
The  slowing  of  the  pulse  is  the  most  constant  and  distinct  symptom  of 
cerebral  pressure.  With  increased  pressure  this  becomes  more  distinct, 
but  only  within  certain  limits;  if  pressure  exceeds  a  certain  degree,  the 
pulse, which  may  have  become  very  slow,  suddenly  increases  in  frequency. 
The  transition  from  a  slow  pulse  to  a  rapid  pulse  is  always  preceded  by 
changes  in  its  rhythm.  Instead  of  remaining  regular  and  strong,  the 
pulse  became  weak,  small,  and  intermittent. 

The  initial  slowing  and  final  increase  in  frequency  of  the  pulse  show 
an  involvement  of  the  vagus  corresponding  to  a  stimulation  during  the 
first  stage  and  depression  during  the  second.  Leyden  demonstrated  by 
experiment  that  the  vagus  was  responsible  for  the  changes  in  frequency 


192  COMPRESSION  OF  THE  BRAIN. 

of  the  pulse.  He  divided  the  vagi  when  the  pulse  had  been  reduced  to 
86  beats  a  minute,  without  increasing  the  intracranial  pressure;  the  pulse 
immediately  rose  to  168  beats,  and  remained  stationary  in  spite  of  subse- 
quent considerable  increase  of  intracranial  pressure.  Landois  had  pre- 
viously directed  attention  to  this  fact.  According  to  Landois,  if  an 
artificial  condition  of  anaemia  be  produced  in  the  brain  and  medulla 
similar  to  that  brought  about  by  intracranial  pressure,  at  first  a  slowing 
of  the  pulse  and  later  an  increase  in  frequency  results. 

The  vasomotor  centre  behaves  like  the  vagus  centre.  At  the  beginning 
of  intracranial  pressure,  whether  caused  by  diminution  of  intracranial 
space  or  produced  by  the  introduction  of  wax,  gelatin,  or  paraffin  through 
trephine-openings,  blood-pressure  is  increased,  as  was  demonstrated  for 
the  first  time  by  Cramer  and  the  author.  As  Blastgen  demonstrated  by 
means  of  fat-embolism  of  the  terminal  arteries  of  the  brain,  cerebral 
anaemia  excites  both  the  vagus  and  vasomotor  centres;  indeed,  the  vaso- 
motor centre  seems  to  be  affected  earlier  than  the  vagus  centre. 

Respiration  is  altered  in  a  manner  similar  to  the  action  of  the  heart. 
While  the  animal  is  restless,  it  is  irregular,  a  number  of  full  respira- 
tions being  followed  by  a  number  of  insufficient  diaphragmatic  con- 
tractions; during  the  stage  of  coma  respiration  is  regularly  deep, 
slow,  at  times  stertorous.  If  at  the  time  that  the  pulse  has  reached  the 
greatest  degree  of  slowing  pressure  be  still  further  increased,  respira- 
tion becomes  irregular.  Superficial  rapid  breathing  alternates  with  a 
number  of  deep  respirations  or  with  a  complete  temporary  cessation  of 
breathing.  Intervals  as  long  as  one  minute  are  present,  between  which 
single  deep  respirations  occur,  and  finally  during  one  of  the  pauses  of 
respiration  death  takes  place.  The  heart  continues  to  beat  in  all  cases 
from  one  to  two  minutes  after  the  final  respiratory  movement.  It  is 
certain  therefore  that  in  cerebral  pressure  death  results  from  exhaustion 
of  the  respiratory  centre,  or  in  a  certain  sense  from  asphyxiation.  Here 
also  the  analogy  to  the  behavior  of  these  automatic  centres  in  cerebral 
concussion  in  the  experiments  of  Kocher  and  Filchne  is  unmistakable. 
Both  are,  in  the  sense  of  Griesinger,  diffuse  cerebral  diseases  which 
affect  the  entire  brain. 

The  symptoms  of  cerebral  pressure  may  be  divided  into  two  stages: 
the  stage  of  stimulation,  with  headache,  vomiting,  restlessness,  delirium, 
congestive  flushing  of  the  face,  contracted  pupils,  the  development  of 
1  choked  disk,  increase  of  blood-pressure,  and  beginning  slow  pulse. 
This  is  followed  by  the  stage  of  paralysis.  Loss  of  consciousness  has 
developed  into  stupor  and  coma.  Respiration  is  stertorous  and  inter- 
mittent; the  pulse,  instead  of  being  slow,  has  become  rapid,  increasing 
continually  in  frequency  and  easily  obliterated.  Feces  and  urine  are 
passed  involuntarily.  Respiration  is  of  the  Cheyne-Stokes  type,  ceasing 
entirely  after  a  time,  while  the  heart  continues  to  beat  several  minutes 
after  the  cessation  of  respiration. 

The  pathological  processes  accompanying  cerebral  pressure  differ  from 
those  in  cerebral  concussion  not  only  during  the  stage  of  stimulation, 
but  also  during  that  of  paralysis.  This  may  be  demonstrated  by  exam- 
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ining  the  eyes  of  the  patient.  The  ophthalmoscopic  examination  shows, 
as  was  discovered  by  Graefe,  swelling  at  the  site  of  entrance  of  the  optic 
nerve  into  the  fundus  of  the  eye — the  choked  disk  mentioned  above.  The 
arteries  leading  into  the  eye  from  the  internal  carotid  follow  along  the 
optic  nerve,  as  do  also  the  most  important  veins  leading  from  the  eye 
into  the  cranial  cavity.  The  optic  nerve  is,  moreover,  surrounded  at  its 
entrance  into  the  sclerotic  by  two  sheaths:  first,  by  the  pia  mater,  which 
encloses  between  it  and  the  nerve  a  narrow  cleft  communicating  with 
the  subarachnoid  space  and  filled  with  cerebrospinal  fluid;  second,  by 
dura.  Between  this  and  the  external  dense  layer  of  the  pia  mater  is  a 
continuation  of  the  subdural  space.  Whatever  processes  go  on,  either 
in  the  arteries  and  veins  of  the  cranial  cavity,  or  in  the  cerebrospinal 
fluid,  may  be  seen  or  determined  in  the  fundus  of  the  eye. 

Besides  these  symptoms  of  a  general  affection  of  the  brain,  injured 
individuals  usually  present  signs  of  a  localized  injury  referable  to  certain 
areas  of  the  brain.  These  consist  of  a  complete  or  incomplete  loss  of 
motion  in  one-half  of  the  body.  In  the  next  chapter  an  injury  which 
produces  the  typical  picture  of  uncomplicated  cerebral  pressure  will  be 
discussed,  namely,  rupture  of  the  middle  meningeal  artery,  and  in  con- 
sidering this  these  paralyses  will  be  taken  up  more  fully  and  their  proper 
significance  pointed  out. 

The  immediate  causes  of  cerebral  pressure-symptoms  are  the  same 
(initial  stimulation  and  terminal  paralyses  of  the  cerebral  cortex  and  the 
automatic  centres)  as  those  causing  cerebral  concussion.  They  are  not 
produced,  however,  by  a  direct  mechanical  injury  to  the  nerve-tissues, 
as  in  cerebral  concussion,  but  are  brought  about  by  a  slowing  of  the 
circulation  in  the  cranial  cavity  which  is  the  result  of  a  diminution  of 
space  within  the  cranial  cavity.  Observation  and  experiment  have  both 
demonstrated  this  clearly. 

We  proceed  from  two  premises:  First,  that  after  closure  of  the  fon- 
tanelles  the  skull  is  a  rigid,  firm  capsule,  incapable  of  being  stretched 
or  compressed,  so  that  the  space  containing  the  brain,  its  membranes 
and  fluids,  is  unalterable.  Second,  that  the  nerve-tissues  composing 
the  brain  are  incapable  of  being  compressed  by  those  degrees  of  ten- 
sion possible  within  the  cavity  of  the  skull.  If  one  of  the  component 
parts  of  the  skull  contents,  the  nerve-tissues,  cannot  be  compressed, 
a  foreign  body  or  a  rapidly  growing  pathological  mass  will  riot  find 
room  within  the  skull  unless  the  two  other  component  parts  of  the 
cranial  cavity,  the  blood  and  the  cerebrospinal  fluid  saturating  the  brain 
and  filling  the  subarachnoid  spaces,  are  forced  out  of  the  skull.  Blood 
may  find  its  way  out  through  the  sinus  of  the  dura  and  the  veins  of  the 
neck.  The  cerebrospinal  fluid  may  leave  the  cavity  of  the  skull  by  finding 
accommodation  in  the  distensible  spinal  canal.  Experiments  have  been 
carried  out  for  the  purpose  of  proving  these  premises  and  possibilities 
and  to  place  them  on  a  satisfactory  basis. 

The  constancy  of  the  space  within  the  skull  has  never  been  disputed. 
This  cannot  be  said  in  regard  to  the  incompressibility  of  the  brain. 
Adamkiewicz  declared  that  contraction  of  the  intracranial  space  took 
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place  at  the  expense  of  the  nerve-tissues,  maintaining  that  even  under 
mild  degrees  of  pressure  they  are  made  more  dense.  In  the  author's 
opinion  Adamkiewicz  is  wrong  in  this  respect,  having  mistaken  an  act 
of  squeezing  out  fluid  for  one  of  actual  compression.  Grashey  has  con- 
firmed the  author's  opinion  by  means  of  piezometric  experiments.  If 
under  the  same  degree  of  pressure  the  compressibility  of  water  would  be 
the  46  millionth  part  of  its  volume,  that  of  the  brain  would  be  36.  The 
more  pap-like  in  consistency  the  average  condition  of  a  soft  body  like 
the  brain,  the  nearer  it  approaches  water,  not  only  in  reference  to  com- 
pressibility, but  also  in  its  power  of  transmitting  pressure  exerted  at  any 
given  point.  Therefore,  if  the  intracranial  space  be  suddenly  contracted, 
compression  or  diminution  in  volume  of  the  brain  is  not  produced,  but 
a  displacement  of  cerebrospinal  fluid,  of  blood,  or  of  both,  together  with 
a  displacement  of  the  entire  brain  or  of  one  portion  of  it,  is  brought 
about. 

It  is  certain  that  the  pressure  of  the  cerebrospinal  fluid  increases 
rapidly  in  intensity  whenever  there  is  a  contraction  of  the  intracranial 
space.  This  has  been  determined  in  cases  of  cerebral  pressure  by 
means  of  lumbar  puncture.  The  normal  pressure  of  cerebrospinal 
fluid  being  estimated  at  40  to  130  mm.  of  water,  this  increases  in  case 
of  cerebral  pressure  to  150  to  500  mm.,  or  even  more.  The  pressure 
of  the  cerebrospinal  fluid  is  not  only  positive,  but  in  the  presence  of 
pathological  conditions  very  high,  equalling  or  even  exceeding  the 
pressure  in  the  veins  of  the  brain.  This  was  demonstrated  by  Naunyn 
and  Schreiber,  by  artificially  increasing  the  tension  of  the  cerebrospinal 
fluid.  The  experimenters  were  able  to  develop  cerebral  pressure  with 
all  its  classical  symptoms  by  injecting  warm  salt  solution  under  a 
pressure  of  100  mm.  of  mercury  into  the  subarachnoid  space  near  the 
filum  terminale  of  the  spinal  cord.  The  same  condition  may  be  produced 
by  pressure  on  certain  forms  of  myelocystocele  or  encephalocystocele. 
The  fluid  in  the  sac  transmits  the  pressure  produced  by  the  finger  to 
the  fluid  filling  the  membranes  of  the  brain  and  cord,  causing  the  devel- 
opment of  symptoms  of  cerebral  pressure,  coma,  and  slow  pulse.  Intra- 
cranial pressure  is  identical  with  increased  pressure  of  the  cerebrospinal 
fluid.  If  the  latter  exceeds  that  of  the  veins,  the  same  slowing  of  the 
intracranial  circulation  is  produced  which  has  been  recognized  as  the 
cause  of  the  symptoms  of  cerebral  pressure. 

It  has  been  considered  impossible  for  circulation  to  continue  if  press- 
ure outside  the  vessels  exceeds  that  within.  Grashey  has  shown  con- 
clusively that  what  is  true  of  fluids  at  rest  does  not  apply  to  fluids  in 
motion.  If  an  elastic  tube  through  which  a  current  of  water  is  passing 
be  fitted  air-tight  into  a  wide  cylinder  filled  with  water,  the  stream  of 
water  entering  the  tube  will  cause  the  proximal  end  of  the  tube  to  be 
dilated  and  the  water  outside  the  tube  to  be  forced  against  its  distal 
end.  As  the  pressure  within  the  tube  through  which  the  current  of  water 
is  passing  diminishes  gradually  from  the  point  of  entrance  into  the 
unyielding  cylinder  to  the  point  of  its  outlet  from  the  latter,  the  tube 
will  be  compressed  just  before  its  exit  and  may  be  completely  obstructed. 
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Consequently  the  pressure  within  the  tube  increases  until  it  overcomes 
the  compression  and  the  current  again  flows  from  the  tube.  When  this 
is  repeated  the  distal  end  of  the  tube  undergoes  visible  vibration.  The 
result  of  this  interruption  of  the  current  is  that  in  the  same  space  of  time 
less  fluid  passes  through  the  tube  during  the  time  that  the  experiment 
is  carried  out  than  under  ordinary  circumstances. 

The  velocity  of  the  current  in  the  elastic  tube  is  diminished  just  as 
the  blood-current  is  retarded  within  the  inelastic  cavity  of  the  skull 
whenever  the  cerebrospinal  fluid  is  subjected  to  increased  pressure  and 
the  veins  are  obstructed  at  their  exit  from  the  cranial  cavity.  Cramer 
and  the  author  were  the  first  to  discover  the  pulse  in  the  sinus  of  the 
dura  mater  at  a  point  where  the  internal  jugular  emerges  from  the  skull, 
and  the  first  to  demonstrate  it  with  the  kymograph.  At  the  same  time 
Cramer  demonstrated  that  the  venous  pulse  observed  at  a  point  where 
the  internal  jugular  vein  leaves  the  sinus  is  not  produced  by  the  trans- 
mission of  the  arterial  pulse  through  the  capillaries,  and  that  it  is  not 
caused  by  the  contraction  of  the  right  auricle,  but  that  it  is  the  result 
of  an  intermittent  increase  of  tension  of  the  cerebrospinal  fluid  corre- 
sponding with  systole  and  diastole  of  the  heart.  The  same  thing  was 
demonstrated  by  Koch  and  the  author,  and  later  still  more  conclusively 
by  Knoll  by  observations  on  the  occipito-atlantal  ligament.  Mincke 
observed  the  same  phenomenon  in  the  cerebrospinal  fluid  following 
lumbar  puncture.  The  author  determined  it  in  the  case  of  a  myelo- 
cystocele  in  which  the  fluid  contained  in  the  tumor  was  allowed  to  flow 
into  a  U-shaped  tube.  When  the  heart  contracts  in  systole,  the  endo- 
cranial  veins  are  made  to  contract  by  the  increased  tension  of  the  cere- 
brospinal fluid  surrounding  them;  during  diastole  they  become  dilated. 
This  rhythmic  action  produces  the  venous  pulse  in  the  brain.  Hill 
demonstrated  this  pulsation  at  the  torcnlar;  Ziegler,  in  the  sinus  of  the 
dura  mater. 

The  physiological  increase  in  pressure  of  the  cerebrospinal  fluid  does 
not  disturb  endiamorrhysis,  compensation  being  provided  for  to  meet 
this.  Tension  may  increase  markedly  before  cerebral  circulation  is  inter- 
fered with,  as  in  the  case  of  intracranial  pressure.  The  experiments  of 
Cramer  teach  that  even  considerable  increase  of  arterial  pressure  does 
not  retard  the  intracranial  circulation.  Every  increase  of  arterial  press- 
ure is  followed  by  a  corresponding  increase  of  venous  pressure  with 
increase  of  intracranial  circulation.  Ziegler,  Hill,  and  his  coworkers 
demonstrated  by  means  of  measurements  the  relation  of  pressure  in  the 
right  auricle,  in  the  torcular,  in  the  carotid  or  femoral  arteries,  and  of 
the  cerebrospinal  fluid.  They  found  that  within  physiological  limits,  or 
even  under  pathological  conditions,  the  circulation  of  the  brain  behaved 
very  much  like  that  of  the  rest  of  the  body.  Every  change  in  position 
of  the  animal  influences  the  degree  of  tension  and  fulness  of  the  intra- 
cranial vessels;  every  phase  of  respiration  and  every  muscular  effort  is 
followed  by  corresponding  changes  in  the  intracranial  circulation,  and 
all  this  may  happen  without  noticeable  cerebral  disturbance.  That 
there  is  space  in  the  skull  for  such  a  marked  engorgement  of  the  vessels 
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as  occurs  under  the  above-mentioned  circumstances  is  made  possible  by 
two  arrangements:  First,  the  escape  of  the  cerebrospinal  fluid  into  the 
subdural  space  of  the  spinal  cord.  Second,  by  an  almost  instantaneous 
absorption  of  the  cerebrospinal  fluid.  By  these  means  an  increased 
amount  of  blood  is  accommodated  within  the  skull  under  physiological 
conditions. 

The  escape  of  cerebrospinal  fluid  from  the  cavities  and  passages  within 
the  skull  into  the  extensible  spinal  canal  is  an  unquestionable  fact — as 
much  so  as  the  fact  of  this  elasticity.  Every  one  who  has  exposed  the 
occipito-atlantal  ligament  of  a  dog  has  observed  the  pulsations  of  this 
membrane,  by  which  is  meant  that  following  any  increase  of  pressure 
of  the  cerebrospinal  fluid  the  latter  escapes  into  the  distensible  subdural 
space.  The  escape  of  cerebrospinal  fluid  is  only  prevented  when  large 
quantities  of  the  fluid  have  already  been  forced  from  the  cranial  cavity 
into  that  of  the  spinal  column,  and  the  elasticity  of  the  ligamentous 
apparatus  of  the  vertebral  column  has  been  taxed  to  a  high  degree. 
While  it  was  formerly  believed  that  this  escape  of  fluid  into  the  subdural 
space  provided  the  principal  means  of  accommodating  an  increased 
amount  of  blood  within  the  cranial  cavity,  Ziegler  and  Hill  have  recently 
shown  that  cerebrospinal  fluid  is  absorbed  by  the  blood-capillaries  during 
each  systole  of  the  heart,  and  that  this  action  is  quite  considerable  when- 
ever the  tension  of  the  cerebrospinal  fluid  is  increased.  Even  Majendie 
was  surprised  to  observe  that  more  than  500  c.c.  of  water  that  had  been 
injected  into  the  subarachnoid  space  of  a  dog  disappeared  in  less  than 
two  hours.  It  has  been  shown  by  the  investigations  of  Naunyn  and  his 
coworkers  that  cerebrospinal  fluid  is  absorbed  with  extraordinary  rapidity 
almost  immediately  after  its  secretion.  This  may  be  explained  by  the 
fact  that  absorption  is  performed  not  by  the  lymphatics  alone,  but  prin- 
cipally by  the  bloodvessels.  Hill  and  Ziegler  both  injected  a  solution  of 
potassium  ferrocyanide  into  the  subarachnoid  space  of  the  skulls  of 
animals  experimented  on  in  order  to  observe  whether  this  substance, 
which  is  easily  recognizable,  would  appear  first  in  the  lymph-vessels  of 
the  neck  or  in  the  facial  vein  which  carries  away  most  of  the  venous 
blood  of  the  brain  in  animals.  The  solution  appeared  in  the  blood  in 
from  six  to  ten  seconds  after  injection,  but  only  traces  could  be  recovered 
in  the  lymph-channels  half  an  hour  after  injection.  Absorption  must 
take  place  therefore  through  the  living  capillary  walls,  as  Ziegler  cor- 
rectly concluded.  This  corresponds  also  with  the  results  obtained  by 
Haidenhain  in  his  experiments  on  absorption  in  general.  Absorption 
takes  place  everywhere,  both  in  the  cranial  cavity  and  in  the  spinal  canal. 
In  the  former,  owing  to  intracranial  pressure,  venous  return  through  the 
veins  of  the  face  and  neck  may  be  retarded.  In  the  latter  this  cannot 
take  place.  The  bloodvessels  in  the  dural  space  of  the  spinal  cord  com- 
municate very  freely  with  the  extradural  venous  plexus  of  the  spinal 
canal,  and  can  therefore  always  carry  away  rapidly  the  blood  contained 
in  them. 

Every  physiological  increase  of  blood-pressure  in  the  cerebral  arteries 
is  directly  transmitted  to  the  cerebrospinal  fluid  surrounding  them  and 
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permeating  the  entire  brain.  The  escape  of  the  fluid  into  the  spinal 
canal,  as  well  as  its  rapid  absorption,  affords  additional  space  for  an 
increased  amount  of  blood  within  the  cranial  cavity. 

Under  pathological  conditions  the  circumstances  are  different.  Cere- 
bral pressure  must  be  considered  a  pathological  process  in  this  sense. 
It  can  only  be  brought  about  through  a  disturbance  of  the  constant 
equilibrium  between  transudation  and  absorption  of  cerebrospinal  fluid. 
As  long  as  both  factors  acting  in  the  presence  of  physiological  increase 
of  blood-pressure  remain  undisturbed,  and  the  distention  of  the  spinal 
canal  and  the  absorption  of  the  capillaries  continue  to  act  together, 
cerebral  pressure  of  a  pathological  degree  cannot  be  produced.  As  soon, 
however,  as  they  fail  intracranial  circulation  is  disturbed  in  the  sense  of 
an  adiamorrhysis — that  is,  there  is  a  slowing  of  the  blood-current. 

The  distention  of  the  dural  space  of  the  spinal  cord  ceases  to  take 
place  if  cerebrospinal  fluid  be  suddenly  forced  from  the  contracted  intra- 
cranial cavity  into  the  spinal  canal,  either  by  rapid  extravasations  of 
blood  or  experimentally  by  the  injection  of  wax,  for  under  such  circum- 
stances the  dura  will  suddenly  be  stretched  to  the  limits  of  its  elasticity. 
From  the  very  moment  when  this  takes  place  the  resistance  on  the  part 
of  the  dural  membrane  reacts  on  the  cerebrospinal  fluid,  producing 
pressure  and  causing  a  rapidly  increasing  tension.  If  under  these  cir- 
cumstances the  factor  that  produces  a  contraction  of  the  intracranial 
space  increases  even  to  a  small  degree,  the  effect  of  this  minimal  increase 
is  considerable  and  suddenly  brings  about  an  exceedingly  dangerous 
state  of  affairs.  The  tension  of  cerebrospinal  fluid  is  of  a  sufficiently 
high  degree  to  produce  compression  of  the  veins  emerging  from  the  skull 
and  brings  about  a  slowing  of  the  cerebral  circulation.  This  is  also  true 
if  absorption  of  the  capillaries  is  interfered  with.  In  a  number  of  inflam- 
matory diseases  of  the  brain-membranes  (meningitis  tuberculosa  and 
serosa)  this  is  certainly  the  case,  for  the  changes  in  the  walls  of  the 
capillaries  are  an  integral  part  of  the  inflammatory  process.  For  that 
reason  every  inflammation  of  the  plexus  and  tela  is  combined  with 
exudation  into  the  ventricles.  The  increased  quantity  of  fluid  causes  an 
increased  tension  of  the  latter,  as  shown  by  the  velocity  with  which  the 
stream  of  cerebrospinal  fluid  will  flow  out  if  the  ventricles  be  punctured 
in  such  cases.  Every  rapid  increase  in  quantity  of  cerebrospinal  fluid 
is  necessarily  followed  by  an  obstruction  and  contraction  of  the  efferent 
veins,  thus  bringing  about  intracranial  pressure. 

In  addition  to  these  two  factors  in  the  production  of  increased  tension 
of  cerebrospinal  fluid,  there  is  a  third — the  displacement  of  the  brain,  if 
an  extensive  extravasation  of  blood  or  a  rapidly  growing  tumor,  either 
within  or  outside  the  brain,  makes  demands  on  the  intracranial  space. 
Hill's  experiments  have  taught  the  significance  of  these  displacements  in 
regard  to  intracranial  pressure,  and  the  same  thing  had  already  been 
noted  by  Bonninghaus.  Hill  believes  that  the  cutting  off  of  communi- 
cation between  the  fluid  in  the  ventricles  and  that  of  the  subarachnoid 
space  of  the  spinal  cord  regularly  follow  the  occurrence  of  extensive 
extravasation  at  the  convexity  of  one  or  both  hemispheres.  Whenever 
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he  injected  fluid  at  a  pressure  of  about  100  mm.  he  was  convinced  that 
the  cerebrum  was  forced  against  the  tentorium,  and  that  the  cerebellum 
and  the  medulla  were  displaced  downward  to  such  an  extent  that  they 
were  pressed  against  the  edge  of  the  foramen  magnum.  Supported  by 
Althanns*  views  regarding  the  free  communication  between  cerebrospinal 
fluid  in  the  different  cavities  both  in  the  brain  and  in  the  spinal  cord,  Hill 
injected  warm  salt  solution  through  an  opening  in  one  parietal  bone,  at 
the  bottom  of  which  the  dura  was  opened.  He  used  very  slight  pressure 
in  injecting  the  fluid  and  employed  other  precautions  in  order  to  avoid 
accidental  lacerations  and  the  production  of  artificial  channels  of  commu- 
nication. He  observed  that  under  normal  conditions  the  salt  solution 
injected  into  the  cranial  cavity  could  flow  out  of  a  hole  drilled  through  the 
lamina  of  a  vertebra  at  the  bottom  of  which  the  dura  had  been  opened. 
In  such  cases,  however,  as  has  been  described,  where  foreign  substances 
placed  between  bone  and  dura  mater  had  pressed  the  cerebellum  and 
medulla  against  the  edges  of  the  foramen  magnum,  the  experiment  failed, 
as  communication  had  been  cut  off.  Assuming  that  absorption  of  cerebro- 
spinal fluid  takes  place  primarily  through  the  blood-capillaries,  which 
fact  was  conclusively  proved  by  Ziegler's  investigations,  if  communication 
between  the  fluid  in  the  cranial  cavity  and  that  in  the  spinal  canal  be  cut 
off,  the  absorption  of  cerebrospinal  fluid  will  have  to  be  performed  by 
the  capillaries  of  the  cranial  cavity  alone.  This  nowever,  is  more  than 
they  can  accomplish,  for,  as  a  result  of  the  tension  of  the  cerebrospinal 
fluid,  the  veins  carrying  blood  away  from  the  head  are  compressed,  so 
that  the  absorbed  fluid  cannot  be  removed.  From  this  it  is  easy  to  see 
how  the  rapid  absorption  of  cerebrospinal  fluid  depends  on  a  free  com- 
munication of  all  cavities,  clefts,  and  channels  containing  the  fluid,  and 
why  in  the  event  of  an  interruption  of  this  communication  the  normal 
relation  between  secretion  and  absorption  of  cerebrospinal  fluid  is  dis- 
turbed, resulting  in  the  production  of  the  clinical  condition  known  as 
cerebral  pressure. 

In  the  latter  instance  the  increased  tension  of  cerebrospinal  fluid  acts 
through  the  retarded  circulation  in  the  capillaries,  even  if  from  the 
beginning  the  veins  are  compressed  and  obstructed  where  they  emerge 
from  the  cranial  cavity  and  at  the  very  place  where  the  internal  venous 
pressure  is  lowest.  The  pressure  of  a  foreign  body  encroaching  on  the 
cranial  cavity  is  transmitted  not  only  through  the  cerebrospinal  fluid,  but 
through  the  semifluid  brain  as  well.  It  has  already  been  mentioned 
that  the  brain  substance,  like  water,  possesses  the  least  degree  of  com- 
pressibility combined  with  the  greatest  degree  of  mobility  of  its  mole- 
cules, and  that  it  makes  no  difference  as  far  as  the  expansile  action  of 
gunshots  is  concerned  whether  the  projectile  be  fired  through  a  recep- 
tacle filled  with  water  or  with  brain. 

Schnitzler  and  Reiner  objected  to  the  views  the  author  has  expressed 
regarding  the  action  of  cerebrospinal  fluid  in  cerebral  compression. 
They  were  able  to  produce  regular  and  distinct  symptoms  of  intracranial 
pressure  by  means  of  local  intracranial  pressure  exerted  artificially 
after  all  cerebrospinal  fluid  had  been  allowed  to  drain  away.  Deucher 
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repeated  the  experiments  and  modified  them  with  some  improvement. 
He  also  opened  the  subdural  space  and  drained  away  the  fluid  before 
injecting  paraffin,  and  observed  that  in  spite  of  the  absence  of  cerebro- 
spinal  fluid  there  was  produced  the  characteristic  picture  of  cerebral 
compression,  including  the  mildest  as  well  as  the  most  severe  symp- 
toms. Pressure  exerted  upon  the  surface  of  the  brain  is  not  trans- 
mitted by  cerebrospinal  fluid  alone,  but  by  the  semifluid  brain  as  well, 
even  if  the  latter  does  not  transmit  force  as  perfectly  and  completely  as 
does  a  fluid  like  water.  It  transmits  force,  however,  unlike  a  solid,  par- 
ticularly as  regards  the  direction  in  which  force  is  exerted.  Like  water, 
it  does  this  in  all  directions,  not  however  undiminished  but  evidently 
lessened.  For  this  reason  Deucher  found  that  in  order  to  obtain  the 
same  results  after  flow  of  cerebrospinal  fluid  as  would  be  obtained  before, 
it  was  necessary  to  inject  greater  quantities  of  paraffin.  In  the  case  of 
the  unopened  skull  the  effect  was  noticeable  after  a  few  seconds,  but 
when  the  fluid  had  been  allowed  to  drain  away  several  minutes  were 
required.  The  more  cerebrospinal  fluid  an  animal  possesses,  and  in  this 
respect  man  seems  to  surpass  other  animals,  the  more  readily  will 
it  transmit  pressure  exerted  on  a  circumscribed  portion  of  the  brain- 
surface  to  the  veins  where  they  emerge  from  the  skull.  The  less  fluid, 
the  more  irregularly  will  pressure  be  transmitted,  and  in  a  propor- 
tionate degree  its  force  will  be  diminished  in  the  course  of  its  trans- 
mission. 

That  portion  of  the  brain  lying  immediately  beneath  the  object  pro- 
ducing pressure  (blood-clot,  paraffin  mass)  suffers  most  and  is  affected 
by  direct  compression  of  the  capillaries.  This  explains  the  paralysis  of 
the  opposite  side  after  laceration  of  the  middle  meningeal  artery,  which 
will  be  discussed  in  the  next  chapter.  Injections  of  fluid  into  the  sub- 
arachnoid  space  can  only  produce  general  cerebral  compression,  never 
local  pressure.  On  the  other  hand,  where  there  is  an  intrusion  of  a  solid 
body  between  brain  and  the  bone  (including  blood-clots  in  the  category) 
a  general  as  well  as  a  localized  cerebral  compression  is  produced,  the 
significance  of  the  latter  depending  on  the  portion  of  the  brain  directly 
affected. 

The  same  question  is  presented  when  the  fundus  of  the  eye  is  examined 
and  an  attempt  is  made  to  explain  the  significance  of  the  visible  changes 
present  during  cerebral  compression.  Grafe  had  explained  his  choked 
disk  by  pressure  on  the  cavernous  sinus  into  which  the  central  vein  of 
the  retina,  as  well  as  the  superior  ophthalmic  vein,  empty,  the  latter 
being  formed  by  the  posterior  and  short  ciliary  veins.  A  constant  branch 
of  the  superior  ophthalmic  vein  emptying  into  the  anterior  facial  vein, 
to  which  attention  has  been  called  by  Sesemann,  might  in  the  event  of 
the  channel  to  the  intracranial  sinus  being  obstructed  serve  to  provide 
an  unobstructed  extracranial  channel  to  carry  blood  from  the  ophthalmic 
vein  and  central  vein  of  the  retina.  For  this  reason  Schmidt-Rimpler 
and  Manz  were  inclined  to  refer  the  stasis  of  the  veins  of  the  fundus 
and  the  swelling  of  the  papilla  to  the  increased  tension  of  the  cerebro- 
spinal fluid  in  the  arachnoid  sheath  surrounding  the  optic  nerve.  More 
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recently,  supported  by  the  fact  of  there  being  valves  in  the  veins,  Gur- 
witsch  has  reviewed  these  teachings  and  expressed  the  opinion  that  the 
stasis  in  the  cavernous  sinus,  rather  than  increased  tension  of  cerebro- 
spinal fluid,  explained  the  occurrence  of  choked  disk.  Furthermore, 
v.  Bramann  has  demonstrated  that  particularly  in  cases  in  which 
symptoms  of  cerebral  compression  develop  gradually  as  the  result  of  a 
new  growth,  it  is  possible,  according  to  the  intensity  of  the  swelling  of 
the  optic  nerve,  according  to  whether  it  is  unilateral  or  bilateral,  and 
according  to  whether  there  are  retinal  extravasations  or  not,  to  determine 
at  what  particular  site  the  veins  are  congested  by  an  obstruction  of  their 
circulation,  even  if  at  the  same  time  general  cerebral  compression  be 
present.  Whatever  its  causes  may  be,  choked  disk  is  the  most  impor- 
tant aid  to  diagnosis. 

Contractions  of  intracranial  space  may  take  place  under  the  following 
conditions:  1.  As  a  result  of  diminished  capacity  of  the  cavity  of  the 
skull.  This  may  be  due  to  changes  in  the  mass  or  shape  of  the  bony 
capsule  itself,  whether  these  be  localized  or  general.  2.  As  a  result  of 
an  increase  in  quantity  of  cerebrospinal  fluid,  (edema  of  the  brain,  or 
serous  exudations.  3.  As  a  result  of  the  intrusion  of  foreign  bodies 
into  the  cavity  of  the  skull.  4.  Owing  to  pathological  formations 
which  have  encroached  on  intracranial  space,  such  as  extravasations 
of  blood,  collections  of  pus,  and  new  growths,  the  latter  having  origin- 
ated either  in  the  tissues  of  the  brain,  its  membranes,  or  vessels,  or 
which,  having  originated  extracranially,  found  their  way  into  the  skull 
secondarily. 

The  tension  of  cerebrospinal  fluid  is  increased  by  all  these  factors 
which  produce  pressure,  but  only  when  they  develop  actively,  and  not 
when  their  progress  is  a  gradual  one.  In  case  of  gradual  development 
more  cerebrospinal  fluid  is  absorbed  in  proportion  to  the  degree  of 
encroachment  on  the  intracranial  space;  the  brain  itself  may  become 
diminished  in  size  through  atrophy.  Osteosclerosis  of  the  cranial  bones 
may  diminish  the  size  of  the  cranial  cavity  in  all  its  diameters  without 
increasing  intracranial  pressure.  Still  more  frequently  it  has  been  ob- 
served that  following  destruction  of  bone  through  necrosis  or  flat  sarcoma 
the  exposed  dura  mater  becomes  covered  with  granulations  and  pressed 
further  away  from  the  inner  surface  of  the  skull  without  producing  symp- 
toms of  compression  of  the  brain.  If,  on  the  other  hand,  the  soft  skull 
of  a  very  young  animal  be  constricted  in  all  diameters,  disturbances  set 
in  at  once  which  are  due  to  increased  intracranial  pressure. 

The  sudden  contraction  of  intracranial  space  met  with  after  head 
injuries  is  almost  exclusively  the  result  of  intracranial  extravasations  of 
blood  caused  by  traumatism,  to  be  discussed  in  the  next  chapter,  and 
of  deep  and  extensive  depressed  fractures  of  the  skull,  the  latter  being, 
however,  more  significant  as  regards  localized  injuries  of  the  brain  than 
of  general  pressure-symptoms.  Besides  these  primary  causes  of  cerebral 
pressure  caused  by  traumatism,  there  is  a  secondary  cause,  the  subse- 
quent accumulation  of  products  of  inflammation  occurring  as  acute  cor- 
tical or  chronic  deep-seated  abscesses. 
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Course. — The  course  of  intracranial  pressure  depends  upon  its 
causes.  It  depends,  in  the  first  place,  upon  whether  the  encroachment 
on  intracranial  space  is  a  permanent  one,  or  whether  the  condition  pro- 
ducing compression  of  the  brain  becomes  altered,  either  demanding 
more  space  in  consequence  of  an  increase  in  volume  or  less  space  as  a 
result  of  diminished  size.  A  depressed  fragment  of  bone,  unless  it  be 
removed  by  operative  measures,  produces  a  permanent  and  constant 
encroachment  on  the  cavity  of  the  skull.  An  extravasation  of  blood 
increases  at  first  until  the  bleeding  vessel  is  closed  either  as  a  result  of 
pressure  or  coagulation  of  blood.  A  rapidly  forming  abscess  progresses 
continuously  and  therefore  produces  constantly  increasing  intracranial 
tension.  The  important  feature  in  judging  pressure-symptoms  is  to 
determine  whether  they  are  increasing  or  diminishing.  According  to 
whether  they  progress  or  recede,  it  can  be  determined  whether  the  causes 
producing  them  are  progressing  or  receding.  In  the  former  instance  the 
surgeon  faces  an  increasing  danger  ;  in  the  latter  case  there  is  simply 
a  disturbance  that  will  cease  sooner  or  later. 

A  fatal  termination  depends  largely  upon  the  size  of  the  body  producing 
pressure.  Extravasation  of  blood  from  larger  arteries  may  rapidly 
become  so  extensive  as  to  interfere  with  the  entire  cerebral  circulation, 
while  in  a  very  large  number  of  cases  moderate  extravasations  are  pro- 
duced, increasing  at  first,  but  disappearing  finally  without  having  caused 
the  slightest  disturbance. 

The  duration  of  time  during  which  pressure  is  exerted  is  also  of  impor- 
tance. From  experiments  it  is  known  that  even  a  high  degree  of  pressure 
may  be  borne  provided  it  acts  only  momentarily,  while  long-continued 
pressure  hinders  recovery  and  finally  renders  the  latter  impossible. 
All,  even  the  most  severe,  symptoms  of  general  compression  may  dis- 
appear as  soon  as  the  factors  causing  contraction  of  intracranial  space 
are  removed.  Patients  may  recover  completely  from  a  condition  of 
stupor  with  slow  pulse  even  if  the  latter  has  continued  for  weeks.  A 
condition  of  deep  coma,  however,  with  complete  muscular  paralysis  and 
total  loss  of  sensitiveness  to  external  impressions,  with  dilatation  of  pupils 
and  irregular  deep  respiration,  will  terminate  fatally  unless  some  remedy 
be  applied  immediately.  The  onset  of  paralysis  of  the  circulatory  and 
respiratory  centres  is  a  sign  of  speedy  dissolution. 

The  persistency  of  pressure  is  as  dangerous  as  an  excessively  high 
degree  of  pressure.  When  circulation  is  retarded  to  such  a  degree  as  to 
have  almost  entirely  ceased,  the  fluid  elements  of  the  blood  escape 
through  the  walls  of  the  vessels  and  enter  the  adventitial  spaces,  increasing 
the  quantity  of  cerebrospinal  fluid.  In  this  way  the  tension  of  the  latter 
is  still  further  raised  and  its  inhibiting  influence  on  the  movement  of  the 
blood-current  also  increased.  (Edema  of  the  brain  occurring  in  this  way 
increases  the  compression  of  the  brain  and  at  the  same  time  by  an 
inhibitory  process  paralyzes  the  functions  of  the  nerve- tissues.  At  all 
events,  Rumpf  has  demonstrated  maceration  and  degeneration  of  the 
axis-cylinders  in  the  peripheral  nerves  as  a  result  of  stasis  of  the 
lymphatic  circulation. 
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Focal  symptoms  of  pressure  disappear  less  frequently,  for  if  the  dis- 
turbing factor  be  concentrated  upon  a  circumscribed  area,  the  latter 
suffers  considerably  more  injury  than  the  rest  of  the  brain.  Even  if 
pressure  be  subsequently  removed  and  circulation  be  restored,  the  par- 
ticular area  that  has  sustained  a  high  degree  of  pressure  will  have  suffered 
the  want  of  arterial  blood  for  too  long  a  time  to  be  able  to  resume  its 
functions,  as  degenerative  processes  may  set  in  very  early  or  the  pressure 
produced  may  from  the  beginning  have  caused  permanent  injury. 

Other  injuries  produced  at  the  same  time  may  alter  the  course  of 
compression  of  the  brain. 

The  variations  in  course  and  termination  of  compression  of  the  brain 
can  only  be  referred  to  in  a  general  discussion  of  the  subject.  A  fuller 
description  of  the  different  injuries  that  produce  compression  of  the 
brain,  especially  injuries  of  bloodvessels  within  the  cranial  cavity,  will 
be  given  in  another  chapter. 

Treatment. — The  treatment  of  cerebral  pressure  consists  almost  always 
in  the  removal  of  the  cause.  Whenever  possible  and  whenever  the  neces- 
sary surgical  interference  does  not  involve  more  danger  than  the  intra- 
cranial  pressure  itself,  the  endeavor  is  made  to  remove  the  factor  pro- 
ducing pressure,  whether  the  latter  be  an  extravasation  of  blood,  a 
depressed  fragment  of  bone,  an  abscess,  a  tumor,  or  an  excessive  amount 
of  cerebrospinal  fluid.  This  may  be  accomplished  by  two  operative  pro- 
cedures, viz.,  opening  the  skull,  and  puncture  either  of  the  ventricles  or 
of  the  subarachnoid  space  in  the  lumbar  portion  of  the  spinal  cord. 

In  the  respective  chapters  on  Injuries  of  the  Intracranial  Bloodvessels, 
Contused  Wounds  of  the  Brain,  Tumors  and  Abscesses,  resection  of  the 
skull  will  be  considered  as  a  means  of  treating  cerebral  pressure. 

Those  diseases  only  will  be  discussed  here  in  the  course  of  which  symp- 
toms of  cerebral  pressure  occur  and  in  which  the  drawing  off  of  cerebro- 
spinal fluid  is  indicated.  In  this  class  of  diseases  are  included  acute 
hydrocephalus  occurring  in  connection  with  tuberculous  meningitis, 
acute  serous  meningitis,  and  chronic  acquired  hydrocephalus. 

Acute  hydrocephalus  occurs  most  frequently  in  connection  with  basilar 
tuberculous  meningitis.  It  is  quite  true  that  the  principal  danger,  or,  in 
fact,  any  considerable  degree  of  danger,  from  the  disease  does  not  arise 
from  the  extent  of  the  effusion  into  the  ventricles,  but  at  the  same  time 
it  is  increased  by  the  latter,  for  a  number  of  well-marked  symptoms  are 
the  result  of  intracranial  pressure.  If  compression  of  the  brain  is  of  such 
a  degree  that  the  circulation  within  the  cranial  cavity  is  retarded  or  really 
obstructed,  one  would  be  led  to  relieve  the  circulation  by  drawing  off 
the  cerebrospinal  fluid.  In  addition  there  are  the  favorable  results  fol- 
lowing puncture  and  incision  of  the  abdominal  cavity  in  tuberculous 
ascites,  which  operation  has  caused  the  permanent  disappearance  of 
extensive  miliary  tubercles  scattered  throughout  the  peritoneum.  Keen 
and  the  author  attempted  at  about  the  same  time  to  puncture  the  ven- 
tricles during  the  stage  of  paralysis  in  cases  of  basilar  meningitis  com- 
plicated by  excessive  effusion  into  the  ventricles.  The  first  attempt  was 
very  encouraging.  The  threatening  symptoms  disappeared,  but  neither 
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in  this  nor  in  any  other  of  the  author's  cases  was  it  possible  to  save  the 
life  of  the  patient.  The  only  known  case  in  which  the  operation  was 
followed  by  favorable  results  was  one  reported  by  Freyan,  who  per- 
formed lumbar  puncture  and  drew  off  a  quantity  of  fluid  that  had 
existed  under  considerable  pressure  and  which  contained  albumin,  few 
pus-cells,  and  many  tubercle  bacilli;  the  patient  recovered.  Many  opera- 
tors report  astonishing,  but  only  temporary,  favorable  results;  Fiir- 
bringer  reports  the  results  obtained  in  37  cases  as  nil.  Nevertheless, 
the  momentary  recession  of  the  dangerous  symptoms  tempts  one  to 
perform  puncture  repeatedly,  and  the  author  would  advise  that  it  be 
carried  out  in  the  ventricles  rather  than  in  the  lumbar  portion  of  the  cord. 

The  occurrence  of  serous  meningitis  or  acute  idiopathic  hydrocephalus 
has  for  a  long  time  been  considered  doubtful,  but  the  experience  of 
physicians  familiar  with  the  diseases  of  children  points  to  this  as  a  pri- 
mary disease  not  dependent  upon  any  new  growth  or  cerebral  abscess 
or  a  purulent  meningitis,  and  forces  us  to  distinguish  it  from  the  exacer- 
bations of  chronic  congenital  or  acquired  hydrocephalus.  If  all  these 
pathological  processes  can  be  excluded,  and  there  are  present  symptoms 
like  those  of  a  tuberculous  or  purulent  meningitis,  such  as  disturbances 
of  consciousness,  violent  headaches,  drowsiness,  motor  disturbances  and 
paralyses,  twitching  of  the  legs  or  hands,  stiffness  of  the  back  of  the 
neck,  high  temperature,  and,  above  all,  bilateral  choked  disk,  lumbar 
puncture  should  be  chosen  both  for  diagnostic  and  therapeutic  pur- 
poses as  being  the  more  conservative  procedure.  Bonningham  has 
reported  a  number  of  cases  in  which  this  operation  produced  rapid  and 
permanent  improvement. 

Chronic  acquired  hydrocephalus,  as  contrasted  with  congenital  hydro- 
cephalus, is  not  a  distinct  disease  in  itself,  but  is  the  result  of  different 
intracranial  diseases,  such  as  acute  serous  and  possibly  tuberculous  men- 
ingitis, or  it  may  develop  as  a  chronic  process  from  the  beginning.  Cases 
of  the  first  class,  with  acute  onset,  occur  at  about  the  end  of  the  first  or 
beginning  of  the  second  year.  Those  of  the  second  class  have  a  varied 
etiology.  In  this  category  must  also  be  placed  cases  of  serous  effusion 
into  the  ventricles  in  rhachitic,  perhaps  also  in  syphilitic,  children,  cases 
of  chronic  hydrocephalus  following  encephaloceles  and  spina  bifida,  the 
accumulation  of  cerebrospinal  fluid  in  one  ventricle  after  inflammatory 
closure  of  the  channel  of  communication  with  the  other  cavities  contain- 
ing cerebrospinal  fluid,  the  filling  of  large  porocephalic  clefts  with  fluid, 
the  same  condition  in  other  cases  of  loss  of  substance  produced  by  trau- 
matism  or  atrophy,  and  the  dilatation  of  the  ventricles  in  connection 
with  cerebral  tumors. 

If  chronic  acquired  hydrocephalus  develops  before  closure  of  the 
sutures  and  fontanelles,  it  produces  the  same  increase  in  size  of  the  skull 
that  is  characteristic  of  typical  congenital  hydrocephalus.  If  it  occurs 
later,  when  the  skull  has  become  rigidly  and  firmly  closed,  it  exists  with- 
out increase  in  size  of  the  skull;  in  fact,  even  cases  of  microcephalus 
have  been  recently  reported  in  which  the  ventricles  were  dilated  and 
filled  with  fluid. 
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In  making  a  diagnosis  in  cases  of  acquired  hydrocephalus  with  in- 
creased size  of  skull,  we  must  differentiate  from  the  congenital  variety. 
In  this  connection  there  are  probably  only  two  circumstances  to  be  con- 
sidered— the  time  when  the  increase  in  size  of  the  skull  was  first  noticed 
and  the  development  of  an  acquired  hydrocephalus  after  a  previous  acute 
intracranial  inflammation.  The  latter  is  frequently  obscured  through 
being  put  down  as  a  disturbance  of  dentition.  The  diagnosis  of  chronic 
effusion  into  the  ventricles  is  always  uncertain.  Thus,  acquired  partial 
chronic  hydrocephalus  in  adults  has  almost  always  been  taken  for  a  brain 
tumor,  if  for  no  other  reason  than  that  it  very  frequently  complicates 
the  latter,  its  development  being  due  in  a  great  measure  to  the  dis- 
placement of  the  brain  produced  by  a  growing  tumor.  Lumbar  punc- 
ture for  the  purpose  of  diagnosis,  introduced  by  Quincke,  is  to  be 
recommended  in  all  such  cases  when  marked  symptoms  of  pressure 
develop. 

The  different  methods  of  drawing  off  cerebrospinal  fluid  in  connection 
with  the  above-mentioned  diseases  are:  1.  Lumbar  puncture.  2.  Ven- 
tricular puncture.  3.  Drainage  of  the  ventricles.  4.  Drainage  of  the 
spinal  dural  sac. 

1 .  In  Quincke's  puncture  of  the  lower  portion  of  the  dural  sac  between 
two  lumbar  vertebrae,  advantage  is  taken  of  the  anatomical  relations  of 
that  region,  carefully  studied  by  him  and  later  by  Brauer.     As  a  rule 
the  spinous  processes  of  the  lumbar  vertebrae  are  placed  horizontally. 
The  space  between  two  vertebrae,  therefore,  is  found  most  easily  in  the 
median  line,  and  the  instrument,  held  horizontally,  should  be  passed 
exactly  between  two  spinous  processes.     At  times  the  inferior  edge  of  a 
spinous  process  is  bent  down  to-  such  a  degree  as  almost  to  touch  the 
superior  edge  of  the  process  lying  beneath.     Under  such  circumstances, 
which  is  made  evident  by  the  needle  or  trocar  striking  the  bone,  it  is 
better  to  pass  the  instrument  obliquely  from  below  upward  instead  of 
horizontally.  The  point  at  which  puncture  can  be  most  readily  performed 
lies,  according  to  Jacoby,  in  the  median  line  behind,  at  a  point  where 
the   latter  would   be   intersected  by  a  horizontal  line  passing  through 
the  highest  point  of  the  crest  of  each  ilium.     As  it  is  of  importance  not 
only  to  make  a  microscopical,  bacteriological,  and  chemical  examina- 
tion of   the  fluid   obtained,  but   also  to  determine  the  pressure  under 
which  it  exists,  the  hollow  needle  may  be  connected  by  means  of  a  piece 
of  rubber  tubing  with  a  U-shaped  manometer. 

2.  Puncture  of  one  of  the  lateral  ventricles  may  be  performed  by  the 
author's  method  through  the  frontal  region  or,  as  carried  out  by  Keen, 
through  the  parietal  region  of  the  skull.    The  surgeon  should  look  for 
the  tuberosity  of  the  frontal  bone,  make  a  small  longitudinal  incision  a 
little  above  and  to  the  inner  side  of  it,  going  through  the  soft  parts  and 
periosteum  to  the  bone,  and  bore  a  hole  through  the  skull  with  a  small 
Doyen  burr.     He  should  then  pass  a  long  hollow  needle  in  a  direction 
from  before  backward  and  a  little  downward  and  inward,  pushing  it 
through  the  brain-tissue  until  the  fluid  flows  out.    Keen  chose  a  point  in 
an  adult  32  mm.  above  a  line  joining  the  supraorbital  ridge  and  external 
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occipital  protuberance,  and  taken  from  this  line  32  mm.  behind  the 
external  auditory  meatus. 

3.  Drainage  of  the  ventricle  was  also  first  suggested  by  Keen.    Henle 
has  reported  on  the  value  of  this  procedure  from  Mikulicz's  clinic.    The 
technic  has  already  been  described.     Drainage  of  the  ventricles  seems 
a  rational  method,  especially  in  the  case  of  the  non-ossified  skull,  owing 
to  the  soft  consistency  of  which  a  diminution  in  size  is  possible  after 
removal  of  the  fluid  in  the  ventricles.    This  method  is,  however,  exceed- 
ingly dangerous,  for  as  long  as  fluid  is  oozing  and  saturating  the  dress- 
ings there  is  liability  to  infection  and  subsequent  purulent  meningitis. 
It  has  been  mentioned  that  all  attempts  at  ventricular  drainage  in  the 
case  of  the  unossified  skull  have  ended  fatally.     In  only  one  case  in 
which  the  bones  of  the  skull  had  become  completely  ossified  was  Broca 
able  to  bring  about  recovery.    This  was  the  case  of  a  boy  four  years  old. 
The  drainage-tube  must  be  passed  through  the  trocar  after  the  latter 
has  reached  the  cavity  of  the  ventricle,  and  must  of  necessity,  therefore, 
be  a  very  small  one. 

4.  Instead  of  drawing  off  the  fluid  at  one  step  by  means  of  lumbar 
puncture,  Essex  Winter  attempted  to  establish  continuous  drainage  in 
the  lumbar  region.    The  result  was  fatal. 
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BY  DR.  P.  WIESMANN. 

The  principal  vessels  in  connection  with  this  subject  are: 

1.  The  middle  meningeal  artery  and  its  accompanying  veins. 

2.  The  sinuses  of  the  dura  mater,  particularly  the  longitudinal  and 
transverse  sinus  and  the  torcular  Herophili. 

3.  The  larger  veins  of  the  pia  mater  emptying  into  the  sinuses. 

4.  That  portion  of  the  internal  carotid  artery  lying  within  the  cavity 
of  the  skull. 

The  vessels  of  the  diploe  and  the  emissary  veins  hardly  deserve  special 
attention.  Injuries  of  the  jugular  vein  at  the  site  of  the  posterior  lacer- 
ated foramen  and  consequent  accumulations  of  blood  between  the  skull 
and  dura  occur  so  rarely  that  it  is  sufficient  to  mention  them. 

The  significance  of  these  injuries  lies,  in  the  first  place,  in  the  loss  of 
blood;  and  in  the  second  place,  in  the  accumulation  of  extra vasated 
blood  within  the  cranial  cavity,  with  consequent  encroachment  on  intra- 
cranial  space. 

Of  the  above-mentioned  bloodvessels,  the  middle  meningeal  artery 
possesses  the  greatest  surgical  interest,  for  it  is  most  frequently  the  source 
of  intracranial  hemorrhage  caused  by  trauma — in  nearly  nine-tenths  of 
all  cases  according  to  Prescott  Hewett— and  at  the  same  time  injuries  of 
this  vessel  produce  the  most  typical  combination  of  symptoms.  Fur- 
ther, this  injury  is  usually  fatal  under  expectant  treatment,  while  in 
proper  cases  operative  interference  is  followed  by  the  most  satisfactory 
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results.  As,  moreover,  the  symptoms  accompanying  injury  of  the  middle 
meningeal  artery  are  common  to  injuries  of  the  other  vessels  as  well,  in- 
juries of  the  middle  meningeal  artery  will  be  discussed  first  in  detail, 
and  later  only  the  special  features  following  injuries  of  other  vessels. 

Injuries  of  the  Middle  Meningeal  Artery.  —  Marchant,  Steiner, 
and  Plummer  have  recently  instituted  very  thorough  researches,  regard- 
ing the  topographical  anatomy  of  the  middle  meningeal  artery,  in  order 
to  establish  landmarks  determining  the  course  of  its  trunk  and  branches. 
Yet  in  the  author's  opinion,  Kronlein  is  correct  in  asserting  that  from  the 
surgeon's  standpoint  it  is  only  important  to  diagnosticate  a  hsematoma,  to 
expose  and  remove  it;  that  it  is  not  necessary  to  look  for  any  particular 
branch  in  order  to  ligate  it  in  continuity,  and  that  therefore  it  is  of  little 
practical  importance  to  know  the  course  of  the  different  branches.  The 
middle  meningeal  artery  rises  from  the  internal  maxillary  (artery),  being 
its  most  important  branch.  Accompanied  by  two  venae  comites,  it  enters 
the  cranial  cavity  through  the  foramen  spinosum,  and  immediately  or 
after  3  to  5  cm.  of  a  course  directed  forward  and  outward,  usually  at  about 
the  middle  of  the  wing  of  the  sphenoid,  divides  into  an  anterior  and  a 
posterior  principal  branch.  The  anterior  branch,  shortly  after  being 
given  off  from  the  main  arterial  trunk,  divides  again  into  two  nearly 
equal  branches,  an  anterior  and  a  posterior  one,  and  is  distributed  along 
the  under  surface  of  the  frontal  and  the  anterior  portions  of  the  parietal 
bones.  The  posterior  primary  branch  follows  a  horizontal  direction 
across  the  base  of  the  petrous  portion  of  the  temporal  bone,  and  gives  off 
a  number  of  branches  which  run  backward  and  upward  at  a  sharp  angle, 
and  are  distributed  over  the  posterior  portion  of  the  parietal  bones  and 
the  under  surface  of  the  occipital  bone.  An  important  anomaly  is  the 
origin  of  the  trunk  from  the  ophthalmic  artery.  The  artery  has  about 
the  calibre  of  one  of  the  arteries  in  the  fingers,  has  rather  thin  walls,  and 
on  one  side  is  firmly  adherent  to  the  dura,  on  the  other  embedded  in  cor- 
responding grooves  on  the  inner  surface  of  the  skull — the  sulci  meninges. 
Not  infrequently — according  to  Steiner  in  38  per  cent,  of  cases — certain 
portions  of  these  sulci  are  bridged  over  by  a  thin  lamella  of  bone,  par- 
ticularly in  the  region  of  the  greater  wing  of  the  sphenoid,  so  that  for  a 
part  of  its  course  the  artery  runs  in  a  closed  canal,  which  circumstance 
very  much  predisposes  to  laceration  of  the  vessel  in  case  of  fracture. 

Etiology. — Injuries  of  the  middle  meningeal  artery  may  be  pro- 
duced in  various  ways.  The  simplest  mechanism  is  that  the  artery 
is  divided  by  a  sharp  and  pointed  instrument  after  the  latter  has  pene- 
trated the  soft  parts  and  bones  of  the  skull.  As  a  matter  of  fact,  incised 
and  punctured  wounds  have  frequently  been  observed  as  the  result  of 
blows  with  sabres,  hatchets,  knives,  etc.,  and  have  been  reported  by 
Larry,  Holmes,  v.  Bergmann,  and  Gamgee.  Becker  described  a  speci- 
men from  the  pathological  institute  at  Munich  in  which  the  artery  had 
been  wounded  by  a  knife,  penetrating  from  above  as  far  as  the  base  of 
the  skull. 

In  the  same  way,  injuries  of  the  artery  may  be  the  result  of  gunshot 
wounds,  a  projectile  producing  laceration  of  the  vessel  after  penetrating 


PLATE  III. 


Arteries  of  the  Skull   and   Nasal  Cavities.     (Spalteholz. ) 


INJURIES  OF  THE  INTEACRANIAL  VESSELS. 


207 


the  skull  in  the  temporal  region.  Gunshot  injuries  of  the  artery  were 
observed  by  Tylecote,  Guthrie,  B.  Beck,  Gross,  and  Otis.  Ledderhose 
observed  a  case  of  injury  from  a  shot-gun.  Kronlein  observed  an  injury 
resulting  from  a  pistol-shot,  in  which  case  the  bullet  lacerated  the  pos- 
terior branch  on  one  side  in  entering,  and  the  anterior  branch  of  the 
middle  meningeal  artery  of  the  opposite  side  in  leaving  the  skull.  More- 
over, in  gunshot- wounds  laceration  of  the  vessel  may  result  from  fracture 
of  the  bone  produced  at  the  same  time,  the  latter  being  the  direct  cause 
of  the  injury  of  the  artery. 

In  the  majority  of  cases,  however,  violence  with  blunt  objects  of 
various  kinds  produces  more  or  less  extensive  bone  injury,  in  the  course 
of  which  and  as  the  result  of  which  the  vessels  are  lacerated.  In  this 
connection  two  ways  of  occurrence  must  be  considered.  Either  a  com- 
minuted fracture  is  produced,  a  splinter  of  bone  transfixing  the  artery, 
or  the  latter  is  torn  against  the  sharp  edge  of  a  fragment  of  bone.  Thus, 
Coutagne  observed  in  a  case  of  stellate  fracture  of  the  parietal  bone 
produced  by  a  blow  with  a  bottle,  a  longitudinal  tear  1  cm.  long  in  the 
anterior  branch  of  the  middle  meningeal  artery,  caused  by  a  sharp  frag- 
ment of  bone  projecting  inward.  Even  in  cases  of  simple  fissure,  espe- 
cially when  the  line  of  fracture  runs  across  the  course  of  the  vessels,  the 
latter  may  be  cut  into  by  the 

edge  of  bone  if  the  latter  be  FlG-  75- 

sharply  depressed  at  the  mo- 
ment the  fracture  is  pro- 
duced. The  most  frequent 
mode  of  occurrence  appears 
to  be,  however,  that  the  ves- 
sels lying  in  the  grooves  in 
the  bone  are  torn  at  the  same 
time  that  the  bone  is  broken, 
as  the  result  of  the  deformity 
of  the  skull  produced  by  vio- 
lence with  blunt  objects. 
This  is  particularly  liable  to 
occur  when  the  artery,  in- 
stead of  lying  in  a  groove,  is 
enclosed  in  a  bony  canal, 
which  condition  Kronlein 
found  in  three  of  his  cases 
of  injury  of  the  meningeal 
artery. 

Those  cases  are  especially 
interesting  in  which  injury  of 
the  meningeal  artery  is  pro- 
duced without  any  injury  of 
bone — that  is,  without  any 

fracture  of  the  bone  in  the  vicinity  of  the  injured  vessel.  This  occurrence 
has  been  positively  confirmed  by  a  series  of  reports  upon  autopsies  and 


Compression  following  hemorrhage  from  the  middle 
meningeal  artery.     (Helferieh.) 
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operations.  It  is  assumed  that  when  the  shape  of  the  skull  is  changed 
at  the  moment  of  impact  the  vessel  is  stretched  in  the  same  direction  as 
the  molecules  of  the  skull.  While,  however,  the  molecules  of  the  skull 
are  not  completely  torn  apart,  and  by  virtue  of  their  elasticity  return  to 
their  former  position,  the  artery,  possessing  less  elasticity,  suffers  solu- 
tion of  continuity.  Not  only  the  fact  of  the  vessel  being  embedded  in 
the  grooves  in  the  bone,  but  also  the  fact  that  the  artery  is  attached  to 
the  bone  by  numerous  perforating  branches  makes  this  liable  to  happen. 
According  to  v.  Bergmann,  especially  bodies  with  a  more  or  less  spheri- 
cal form,  if  impelled  against  the  skull  and  driving  in  the  area  of  impact, 
immediately  rebound  and  allow  the  skull  to  assume  its  normal  shape 
without  producing  fracture;  the  artery,  however,  is  torn. 

Frequently,  comparatively  slight  violence  may  produce  such  an  injury, 
as,  for  instance,  blows  with  canes,  fists,  stones,  etc.  In  such  cases  all 
discoverable  injuries  of  the  soft  parts  may  be  absent. 

Less  frequent,  but  of  great  diagnostic  importance,  are  injuries  of 
vessels  caused  by  contrecoup,  cases  in  which  laceration  of  the  arteries  is 
produced,  not  on  that  side  of  the  skull  receiving  violence,  but  at  a  point 
directly  opposite  or  at  a  point  some  distance  from  the  site  of  impact. 
Thus  in  a  case  of  Kronlein's  the  patient  had  fallen  down  the  cellar-stairs, 
the  direct  result  of  violence  being  a  contused  wound  over  the  right 
parietal  bone,  while  on  the  left  side  there  was  produced  a  laceration  of 
the  artery,  no  fracture  of  bones  being  present.  These  lesions  are  ex- 
plained by  the  change  in  form  of  the  skull  as  a  whole  which  results  from 
considerable  violence. 

Finally,  cases  have  been  described  in  which  both  meningeal  arteries 
were  injured,  the  one  probably  directly  as  the  result  of  the  act  of  violence, 
the  other  probably  through  contrecoup  or  the  extension  of  fissures  to  the 
opposite  side.  Such  a  case  of  double  hemorrhage  from  injury  of  both 
middle  meningeal  arteries  was  observed  by  Kronlein.  At  the  site  of 
injury,  produced  probably  by  a  blow  with  a  cane,  there  was  a  commi- 
nuted fracture  with  laceration  of  the  middle  meningeal  artery ;  from  the 
comminuted  area  a  fissure  extended  to  the  other  side  of  the  skull,  injuring 
the  artery  on  that  side  also. 

Cases  have  been  observed  with  lacerations  of  the  trunk,  and  of  single 
branches;  also  cases  in  which  the  artery  has  been  found  torn  through 
at  the  foramen  spinosum. 

Effects. — The  natural  consequence  of  injury  of  the  meningeal  artery 
is  almost  always  hemorrhage;  this  is  usually  severe.  In  many  cases  the 
circulatory  disturbance  dependent  on  shock  may  in  the  beginning  pre- 
vent the  escape  of  blood  from  the  artery.  As  soon  as,  after  a  longer  or 
shorter  time,  this  condition  disappears  and  action  of  the  heart  becomes 
stronger,  hemorrhage  from  the  injured  artery  sets  in.  In  a  certain 
number  of  cases  there  is  absence  of  hemorrhage  even  after  reaction 
takes  place,  or  hemorrhage  may  be  so  slight  as  to  produce  no  symp- 
toms, and  it  is  only  after  some  time  has  elapsed,  frequently  several  days, 
that  some  cause,  as  coughing,  mental  excitement,  or  suppuration,  brings 
about  secondary  hemorrhage. 
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The  effects  produced,  and  consequently  the  entire  clinical  picture,  are 
entirely  different  according  to  whether  the  blood  can  escape  freely  or 
accumulates  within  the  cranial  cavity.  External  hemorrhage  takes  place 
if  at  the  site  of  the  injury  of  the  artery  there  is  present  a  compound 
fracture  of  the  skull  through  which  the  blood  can  find  an  outlet.  In 
such  cases  even  on  inspection  of  the  wound  there  can  be  seen  bright- 
red  blood  pouring  from  the  wound,  or  hemorrhage  will  suddenly  set  in 
during  the  toilet  of  the  cranial  wound — while  removing  fragments  of 
bone,  elevating  a  depressed  area,  chiselling  off  projecting  edges  of  bone, 
etc.  In  the  course  of  these  manipulations  the  actual  source  of  hemor- 
rhage may  occasionally  be  discovered  and  the  spurting  artery  distinctly 
seen.  Kronlein  observed,  in  a  case  of  laceration  of  the  meningeal  artery 
resulting  from  comminuted  fracture,  blood  spurting  from  both  the  proxi- 
mal and  distal  ends  of  the  artery.  Exceptionally  in  cases  of  complete 
division  of  the  artery  hemorrhage  may  be  absent. 

In  the  majority  of  cases  there  is  intracranial  hemorrhage,  the  blood 
usually  collecting  between  bone  and  dura  mater  if  the  latter  has 
escaped  injury,  causing  a  hsematoma  which  is  usually  of  considerable 
size.  It  is  called  supradural  or,  still  better,  extradural.  The  term  hsema- 
toma  of  the  dura  mater  is  misleading  and  inappropriate. 

The  blood  escapes  from  the  artery  under  considerable  pressure — 80  to 
100  mm.  of  mercury,  according  to  v.  Bergmann.  The  increasing  volume 
of  blood  separates  the  tense  dura  mater  from  the  inner  surface  of  the 
skull.  This  may  take  place  over  a  considerable  area,  and  extend  even 
beyond  the  lines  of  the  sutures. 

Hemorrhage  continues  until  the  artery  is  closed  by  a  temporary  throm- 
bus, or  until  the  extravasation  of  blood,  encroaching  on  the  intracranial 
space  produces  such  a  degree  of  intracranial  pressure  as  to  equal  the 
blood-pressure  within  the  artery  and  prevent  further  accumulation  of 
blood.  In  this  way  it  frequently  happens  that  enormous  quantities 
of  blood  accumulate.  Extravasations  amounting  to  4  ounces  have  been 
frequently  observed,  while  5  to  6  ounces  are  not  infrequent.  Kronlein 
observed  an  extravasation  weighing  9  ounces,  and  James  Hill  reports 
a  case  in  which  after  trephining  he  removed  from  the  same  patient  two 
clots  of  blood  each  weighing  6  to  7  ounces.  As  a  rule  the  extravasated 
blood  assumes  the  shape  of  a  segment  of  a  sphere,  the  convexity  of  which 
is  directed  toward  the  brain  and  which  may  frequently  be  several  cen- 
timetres thick.  Not  infrequently  the  central  point  of  the  convex  surface 
corresponds  very  nearly  to  the  point  of  rupture  of  the  bloodvessel,  from 
which  point  the  accumulating  blood  has  dissected  the  dura  from  the  bone 
uniformly  and  in  all  directions.  (Fig.  75.) 

Regarding  the  exact  location  of  supradural  haematoma,  Kronlein  has 
laid  down  important  laws.  He  divides  hfiematoma  into  diffuse  and  cir- 
cumscribed, the  former  usually  extending  more  or  less  over  one  entire 
half  of  the  skull;  the  latter  he  divides  according  to  the  course  of  the 
three  principal  branches  of  the  artery,  into  an  anterior  haematoma 
("frontotemporale"),  a  middle  tuematoma  ("temporoparietale"),  and 
a  posterior  hsematoma  ("parieto-occipitale").  Of  these,  the  middle 
VOL.  I.— 14 
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occurs  most  frequently,  corresponding  to  the  great  vulnerability  of  the 
temporal  region  in  the  first  place;  and  secondly,  owing  to  the  presence 
of  important  arteries  (the  trunk  and  both  principal  branches  of  the 
middle  meningeal  artery).  The  posterior  hsematoma  following  injury 
of  the  posterior  principal  branch  is  much  less  frequent.  Still  less 
frequent  is  the  frontotemporal  hsematoma,  caused  by  laceration  of  the 
anterior  division  of  the  anterior  principal  branch. 


Scheme  of  haematomata  of  middle  meningeal  artery.  I.  Frontotemporal  hsematoma.  II.  Tem- 
poroparietal  hiematoma.  III.  Parieto-oceipital  hteiuatoiiia.  a.  Auricular  orbital  (horizontal) 
line.  so.  Supraorbital  (horizontal)  line,  v  z.  Vertical  zygomatic  line,  v  a.  Vertical  auricular 
line,  v  r.  Vertical  retromastoid  line.  The  two  circles  represent  the  places  for  trephining-  accord- 
ing-to  Krcinlein.  (After  Kronlein.) 


As  a  rule  a  necessary  condition  for  the  formation  of  supradural  hiema- 
toma is  the  uninjured  state  of  the  dura.  If  the  dura  be  injured,  blood 
may  accumulate  outside  the  dura.  As  a  rule,  however,  the  larger  portion 
of  blood  flows  beneath  the  dura  mater.  Here  also  there  may  be 
formed  an  enormous  blood-clot;  more  frequently,  however,  the  blood 
is  spread  in  a  thin  layer  in  the  subdural  space.  In  a  certain  number 
of  cases  a  part  of  the  extravasated  blood  is  situated  above  the  dura,  a 
part  below,  and  both  portions  communicate  with  each  other  through  a 
slit-like  opening  in  the  dura.  As  a  companion  piece  to  this  form  of 
bilocular  haematoma,  are  cases  in  which  the  soft  parts  remaining  intact 
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over  an  open  fracture  of  the  skull,  blood  collects  on  each  side  of  the 
bone.  Such  cases  occur  particularly  among  children,  in  whom  the  firm 
attachment  of  dura  to  bone  favors  the  expression  of  blood  from  the 
cranial  cavity.  Finally  there  are  cases  in  which,  besides  laceration  of 
the  dura  mater,  there  is  injury  of  brain-tissue  at  the  site  of  injury.  Under 
such  circumstances  blood  finds  a  path  prepared  by  which  to  invade  the 
substance  of  the  brain  itself,  much  as  in  cases  of  apoplexy. 

Regarding  the  fate  of  the  blood  accumulating  over  the  dura  little  is 
known.  At  all  events  it  does  not  remain  in  a  fluid  state  very  long.  On 
trephining  or  on  autopsy  it  is  usually  found  in  the  form  of  a  compact 
hard  blackish  clot.  In  fatal  cases  death  results  so  rapidly  that  marked 
changes  in  the  extravasated  blood  cannot  take  place.  In  the  cases 
that  recover  the  blood-clot  is  usually  completely  absorbed,  though 
the  conditions  for  absorption  of  extradural  hemorrhage  are  not  by  any 
means  so  favorable  as  they  are  for  hemorrhage  into  and  beneath  the  pia 
mater.  It  has  been  conclusively  demonstrated  by  a  case  of  Perrin  that 


FIG.  77. 


Depression  in  cerebral  hemisphere  follow- 
ing hemorrhage  from  middle  meniiigeal 
artery. 


Depression    in   cerebellum   following  hemor- 
rhage. 


even  considerable  extradural  hemorrhage  may  be  absorbed.  The  patient 
had  been  struck  by  a  fragment  of  an  exploded  shell,  with  the  production 
of  typical  symptoms  of  rupture  of  the  middle  meningeal  artery.  Three 
years  later  on  autopsy  a  healed  fissure  was  found  intersecting  the  artery. 
Furthermore,  blood-clots  may  undergo  suppuration  and  decomposition, 
even  in  case  of  subcutaneous  cranial  injuries.  Huguenin  observed  this, 
in  the  case  of  a  patient  dying  eight  days  after  injury. 

The  result  of  such  large  accumulations  of  blood  in  the  cranial  cavity 
is  a  typical  change  in  form  of  the  brain.  Not  only  are  blood,  lymph, 
and  cerebrospirial  fluid  displaced,  but  also  the  lateral  walls  of  the  ven- 
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tricles  are  forced  inward,  the  convolutions  are  flattened,  frequently  the 
entire  hemisphere  is  flattened  out  beneath  the  extravasation,  or  depressed 
saucer-shaped.  Figs.  77  and  78,  taken  from  specimens  in  the  Ziirich 
clinic,  show  such  depressions,  one  being  in  one  cerebral  hemisphere,  the 
other  in  the  cerebellum.  Those  parts  of  the  brain  particularly  affected 
are  frequently  noticeably  dry  as  if  squeezed  out. 

Rupture  of  the  middle  meningeal  artery  is  frequently  complicated  by 
other  cranial  injuries.  Very  rarely  an  injury  of  a  sinus  is  produced 
at  the  same  time  (cases  of  Guerlain,  transverse  sinus  ;  Macleod,  W. 
Wagner,  longitudinal  sinus).  Accompanying  injuries  of  the  dura  mater 
are  more  frequent.  From  the  point  of  view  of  diagnosis,  and  to  a 
certain  extent  also  of  prognosis,  the  presence  of  contusions  of  the  brain- 
tissue  is  important.  The  contusion  of  the  brain  may  be  in  the  same 
region  as  the  injury  of  the  vessel,  and  may  also  have  been  produced  by 
the  same  cause  and  mechanism:  circumscribed, comminuted,  or  depressed 
fracture.  On  the  other  hand,  if  produced  by  contrecoup,  it  may  be  at  an 
entirely  different  part  of  the  brain,  frequently  at  a  point  directly  opposite 
to  that  at  which  the  artery  was  injured.  Prescott  Ilewett  assumes  that 
contusion  of  the  brain  always  accompanies  rupture  of  the  middle  menin- 
geal artery.  But  the  absence  of  contusion  of  the  brain  has  been  reported 
in  a  large  number  of  autopsies,  and  after  investigation  of  a  large  number 
of  cases,  so  that  it  is  a  rule,  rather  than  an  exception,  that  the  brain  is 
uninjured. 

Symptoms. — The  symptoms  of  rupture  of  the  meningeal  artery  vary 
according  to  whether  hemorrhage  is  external  or  internal.  The  former 
were  discussed  in  describing  the  pathological  anatomy.  Certain  cases 
present  symptoms  which  represent  a  transition  into  the  second  class, 
where  hemorrhage  takes  place  internally,  the  latter  being  decidedly  the 
more  frequent  manner  of  occurrence.  In  these  transitional  cases  hemor- 
rhage either  takes  place  beneath  the  external  soft  parts  (pressure  on 
such  an  external  hsematoma  producing  symptoms  of  cerebral  pressure) 
or  hemorrhage  having  been  prevented  by  a  temporary  bandage,  is 
followed  later  by  a  typical  combination  of  symptoms.  Cases  of  the 
first  kind  were  observed  by  Golding  Bird,  Holmes,  Marchant,  Kronlein; 
cases  of  the  second  kind  of  Kronlein  and  Ledderhose. 

The  clinical  picture  is  much  more  complicated  in  those  cases  in  which 
extravasation  of  blood  takes  place  between  bone  and  dura.  The  symp- 
toms are  all  more  or  less  referable  to  compression  of  the  brain,  and  it 
is  only  the  manner  of  its  development  and  the  particular  location  of  a 
blood-clot  that  determine  a  definite  characteristic  clinical  picture. 

The  symptoms  of  intracranial  hemorrhage  from  the  middle  meningeal 
artery  are  due  in  part  to  gradually  increasing  intracranial  pressure, 
and  in  part  to  localized  pressure.  The  former,  which  may  be  called 
general,  or,  according  to  Kocher,  indirect,  symptoms,  consist  of  disturb- 
ances of  consciousness,  changes  in  pulse  and  respiration.  The  latter, 
called  local  or  direct  symptoms,  consist  of  disturbances  of  power  of 
motion,  possibly  also  of  sensation,  further  disturbances  of  speech,  changes 
in  the  pupils  as  well  as  in  the  fundus  of  the  eye. 


PLATE  IV. 


FIG.I 


Fig.  1.  Compound  Fracture  of  Cranium,  with  Depression;  Fracture  of  Bones 
of  Face;  Extradural  Clot  from  Rupture  of  Middle  Meningeal  Artery. 

Fig.  2.  Horizontal  Section  of  same,  showing  Depressed  Fracture  of  Bone; 
C,  Extradural  Clot;  D,  Laceration  of  Brain-substance,  with  extensive  Intracere- 
bral  Clot;  F,  same  condition  produced  by  Contrecoup.  Punctate  Hemorrhages  and 
Minute  Lacerations  at  Numerous  Points,  characteristic  of  Contusion  of  the  Brain. 
(Anger.) 
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The  most  important  symptoms  are  the  mental  disturbances,  especially 
the  so-called  free  interval  which  is  characteristic  of  all  extensive  intra- 
cranial  extravasations  of  blood.  Besides  the  free  interval  other  pro- 
gressively increasing  symptoms  of  compression  of  the  brain  are  devel- 
oped. After  loss  of  consciousness  immediately  following  injury, 
which  continues  for  a  greater  or  less  length  of  time,  combined  with 
superficial  respiration  and  a  weak,  rapid  pulse,  the  result  of  concussion, 
the  patient  regains  consciousness.  Gradually,  however,  consciousness 
becomes  lost  a  second  time,  the  patient  becomes  drowsy  and  stupid,  falls 
into  a  state  of  deep  coma  until,  after  a  longer  or  shorter  time,  death  takes 
place.  J.  L.  Petit  drew  attention  to  these  " primary  and  consecutive" 
cerebral  manifestations  and  pointed  out  their  relation  to  intracranial 
hemorrhage.  At  the  same  time  that  consciousness  is  disturbed  the  other 
symptoms  increase  in  intensity,  the  pulse  becomes  slower,  respiration 
becomes  laboring  and  stertorous,  and  paresis  sets  in,  finally  terminating 
in  complete  paralysis.  Not  infrequently  initial  cerebral  concussion 
remains  absent,  the  patient  retaining  consciousness.  He  may  pay  no 
attention  to  the  injury,  continue  his  occupation,  may  walk  for  con- 
siderable distance,  and  it  is  only  after  some  time  that  severe  mani- 
festations set  in.  Finally  the  typical  free  interval  may  be  absent,  or  be 
obscured,  as  cerebral  concussion  passing  directly  into  compression  of 
the  brain. 

Kocher  explains  the  free  interval  in  the  following  way:  As  the  result 
of  hemorrhage  there  is  an  increased  intracranial  pressure  which  at  first 
produces  compression  of  the  veins,  these  offering  less  resistance.  The 
obstructed  venous  return  increases  blood-pressure  in  the  arteries  and 
circulation  continues  unimpaired.  This  "stage  of  complete  compensa- 
tion" corresponds  to  the  free  interval.  The  brain  being  supplied  with 
sufficient  blood,  apparently  carries  out  its  functions  in  a  normal  manner, 
and  the  only  sign  of  a  pathological  condition  at  this  time  may  be  head- 
ache due  to  increased  tension  of  the  dura. 

The  duration  of  the  free  interval  is  very  variable,  to  which  attention 
is  particularly  drawn,  as  attempts  have  been  made  to  make  use  of  this 
fact  in  differential  diagnosis.  This  point  will  be  discussed  further  in 
taking  up  intradural  hemorrhage.  In  the  majority  of  cases  observed 
the  free  interval  lasts  a  few  hours,  possibly  as  long  as  one  day.  Cases 
in  which  the  free  interval  lasted  three,  four,  or  five  days  are  extremely 
rare,  and  must  be  explained  by  special  circumstances. 

An  important  sign  of  gradually  increasing  intracranial  pressure  is 
changes  in  the  frequency  and  force  of  the  pulse.  Decided  slowing,  hard- 
ness, and  tension  of  the  same — the  so-called  pressure-pulse — is  common 
to  other  causes  producing  contraction  of  the  space  within  the  cranial 
cavity.  If,  however,  the  pulse  is  normal  immediately  after  injury  or 
during  the  free  interval,  and  becomes  slower  after  the  lapse  of  some 
time,  one  would  be  pretty  safe  in  assuming  the  existence  of  hemorrhage. 
During  a  later  stage,  just  before  death,  the  pulse  becomes  very  rapid. 
At  first,  as  the  result  of  general  pressure,  the  vagus  centre  in  the  medulla 
is  stimulated ;  as  the  result  of  long-continued  and  increasing  pressure  the 
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centre  is  finally  paralyzed.    The  pulse-rate  may  fall  to  40,  or  even  less; 
during  the  terminal  stage  it  may  reach  a  frequency  of  160  to  180. 

The  change  in  character  of  the  respiration  is  a  symptom  analogous  in 
its  significance  and  causes  to  the  changes  in  the  pulse.  Slow,  laboring, 
stertorous  breathing  referable  to  circulatory  disturbances  in  the  medulla 
brought  about  by  general  compression  of  the  brain  is  a  prominent  symp- 
tom of  intracranial  pressure. 

While,  as  has  been  mentioned,  disturbances  of  consciousness,  changes 
in  pulse  and  respiration,  indicate  the  existence  of  general  compression 
of  the  brain,  and  by  their  typical  course  enable  the  surgeon  to  conclude 
the  presence  of  intracranial  hemorrhage,  there  are  a  number  of  symptoms 
dependent  upon  marked  compression  and  anaemia  of  certain  areas  of  the 
cortex,  which  enable  him  to  determine  the  location  of  hemorrhage  in  a 
given  case. 

Very  frequently  there  are  motor  disturbances  consisting  of  contra- 
lateral  hemiplegias;  they  are  especially  pathognomonic  of  subdural  hem- 
orrhage resulting  from  injury  to  the  middle  meningeal  artery,  and  are 
caused  by  pressure  on  the  motor  centres.  In  temporoparietal  haematoma, 
the  most  frequent  form,  the  central  convolutions  are  the  ones  subjected 
to  the  greatest  degree  of  pressure.  These  areas  are  the  ones  most  fre- 
quently rendered  anaemic,  and  that  to  a  very  high  degree.  At  the 
onset  localized  anaemia  of  the  gray  substance  gives  rise  to  convulsions; 
these  are  soon  followed  by  paresis  of  the  opposite  side  of  the  body, 
while  extreme  degrees  of  anaemia  lead  to  more  or  less  complete  hemi- 
plegia.  The  arm-centre  occupying  the  middle  of  the  motor  area,  the 
arm  of  the  opposite  side  is  the  part  of  the  body  affected  first  and  the 
one  that  suffers  most  serious  damage;  while  the  leg  of  the  opposite 
side,  whose  centre  lies  in  the  superior  portion  of  the  central  convolu- 
tions, usually  suffers  less  disturbance  and  is  never  affected  alone.  In 
regard  to  the  latter  circumstance  Jacobson  has  investigated  78  cases.  As 
in  the  region  of  the  motor  centres  for  the  leg,  the  branches  of  the  men- 
ingeal arteries  have  become  quite  small;  they  cannot  cause  very  exten- 
sive hemorrhage  in  this  situation,  and  so  cannot  produce  serious 
disturbance  of  function  of  these  centres.  Isolated  and  marked  facial 
paralysis  points  to  hemorrhage  in  front  and  below.  In  isolated  paralysis 
of  the  opposite  arm  there  is  usually  hemorrhage  producing  pressure  on 
the  middle  portion  of  the  central  convolutions. 

For  some  time  cases  have  been  observed  in  which  apparently  paralysis 
takes  place  not  on  the  opposite  side  of  the  body,  but  on  the  same  side 
as  the  haematoma — so-called  cases  of  collateral  hemiplegia.  Recently 
Ledderhose  has  published  observations  regarding  this  condition.  He 
reports  a  case  which  he  considers  typical  of  collateral  (uncrossed)  hemi- 
plegia, and  cites  48  such  cases  collected  from  literature.  In  these  the 
cause  was  either  hemorrhage  caused  by  trauma  or  brain  injury,  spon- 
taneous hemorrhage,  areas  of  necrosis,  cerebral  abscesses,  or  new 
growths.  According  to  Ledderhose:  "It  appears  from  study  of  such 
cases  that  exceptionally  hemiplegia  of  the  same  side  (not  crossed)  does 
actually  occur  in  connection  with  all  kinds  of  brain  lesions.  Accordingly 
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in  cases  in  which  the  general  symptoms  and  the  presence  of  hemiplegia 
would  lead  one  to  make  a  diagnosis  of  lesion  of  one  hemisphere,  one 
must  be  prepared  to  find  that  in  a  certain  number  of  cases  the  lesion 
will  be  found  on  the  same  side  as  the  paralysis,  and  not  on  the  opposite 
side." 

Without  entering  too  deeply  into  a  controversy  regarding  the  unsettled 
question  of  collateral  hemiplegia,  the  author  wishes  to  draw  attention  to 
the  objections  made  by  Oppenheim.  According  to  him,  it  is  in  most 
cases  only  a  question  of  faulty  observation  and  error  in  judging  the  state 
of  motility.  The  majority  of  individuals  in  whom  diagnosis  of  collateral 
hemiplegia  was  made  were  examined  while  in  a  state  of  deep  coma.  The 
muscles  of  the  opposite  side  were  found  to  be  in  a  state  of  tonic  con- 
traction, spasm,  twitching  or  convulsion,  etc.,  while  the  muscles  of  the 
same  side  were  lax,  immobile,  and  without  tone.  The  latter  circum- 
stance, depending  upon  the  state  of  coma  and  the  flaccid  condition  of  the 
limbs,  was  mistaken  for  paralysis,  while  the  condition  of  contraction  or 
convulsion  of  the  opposite  side  was  taken  for  one  of  healthy  activity. 

According  to  Ortner,  the  side  can  be  determined  in  a  state  of  coma 
by  the  fact  that  the  muscles  of  respiration  on  the  paralyzed  side  are  also 
paralyzed,  or  their  function  at  least  considerably  impaired.  And,  accord- 
ing to  Ortner,  the  opposite  side  of  the  thorax  always  moves  less  during 
the  act  of  respiration,  whether  the  intracranial  lesion  acts  as  an  irritant 
or  a  depressant.  At  all  events  this  symptom  is  of  considerable  importance, 
though,  as  Oppenheim  maintains,  Ortner's  rule  is  liable  to  frequent 
exceptions. 

Unilateral  disturbances  of  sensation  are  less  frequently  met  with  than 
motor  disturbances.  This  is  easy  to  understand,  considering  the  de- 
pressed state  in  which  the  mental  functions  are  found,  and  on  account 
of  which  it  is  seldom  possible  to  determine  accurately  the  state  of  sensi- 
bility. Unilateral  disturbances  of  sensibility,  anaesthesia,  or  even  hyper- 
sesthesia,  are,  however,  very  important  signs  if  positively  determined,  as 
they  point  with  considerable  degree  of  certainty  to  posterior  ha^matoma. 
Kronlein  observed  a  number  of  such  cases,  in  which  contralateral  dis- 
turbances of  sensibility  accompanied  posterior  hajmatoma. 

A  rare  but  extremely  interesting  symptom  of  localization  is  aphasia. 
The  loss  of  consciousness,  however,  in  most  cases  renders  it  impossible 
to  determine  this  condition.  But  where  this  symptom  is  present,  it  is 
very  valuable  in  locating  the  lesion.  It  is  always  produced  by  pressure 
on  Broca's  convolution,  caused  by  an  anterior  hsematoma  or  a  very 
extensive  middle  hfematoma  on  the  left  side. 

An  abnormal  condition  of  the  pupils  is  frequently  found.  Greisinger 
taught  that  in  most  cases  of  "hrematoma  of  the  dura  mater"  there 
was  contraction  of  the  pupils,  and  that  as  a  rule  the  pupil  of  the  opposite 
side  was  a  little  more  dilated  than  that  on  the  same  side  as  the  hemor- 
rhage. On  the  other  hand,  experimental  investigation  of  compression  of 
the  brain  has  demonstrated  that  at  the  beginning  of  pressure  the  pupil 
on  the  affected  side  was  contracted;  on  increasing  pressure  and  during 
the  state  of  coma  the  pupils  were  dilated,  the  pupil  on  the  side  directly 
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subjected  to  pressure  being  extremely  dilated,  while  the  one  on  the  oppo- 
site side  was  only  moderately  dilated.  In  a  case  observed  by  Hutchinson 
an  extensive  extradural  hemorrhage  on  the  left  side  was  accompanied 
by  extreme  dilatation  of  the  pupil  on  the  same  side.  No  rule  for  the 
behavior  of  the  pupils  can  be  made  from  the  above  observations.  The 
author  found  that  of  70  cases  of  rupture  of  the  meningeal  artery  with 
abnormal  conditions  of  the  pupil,  both  pupils  were  widely  dilated  in  39 
cases,  both  were  markedly  contracted  in  7,  there  was  dilatation  of  the 
pupil  on  the  same  side  as  the  hemorrhage  in  20,  and  dilatation  of  the 
pupil  on  the  opposite  side  in  4.  Gubler  arrives  at  the  same  conclusions. 
He  found  from  observations  of  8  cases  at  the  Zurich  clinic  that  the 
behavior  of  the  pupil  was  very  variable. 

Ledderhose  believes  that  as  an  aid  to  diagnosis  of  the  site  of  hemor- 
rhage choked  disk  is  a  much  more  important  sign.  Bilateral  and  uni- 
lateral choked  disk  have  frequently  been  observed  in  cases  of  hemorrhage 
from  fractured  skull  as  well  as  from  pachy meningitis  hemorrhagica,  and 
after  apoplexy  into  the  brain-tissue,  choked  disk  being  produced  by 
entrance  of  blood  into  the  sheath  of  the  optic  nerve.  Fiirstner  observed 
choked  disk  in  2  cases,  occurring  on  the  same  side  as  a  hemorrhage 
resulting  from  pachymeningitis  hemorrhagica.  Kronlein  saw  a  gray 
deformed  optic  papilla  on  the  left  side  accompanying  left-sided  hsema- 
toma.  Stenzel  noticed,  in  a  case  of  hemorrhage  into  the  left  middle  fossa 
of  the  skull,  that  the  retinal  vessels  were  more  congested  on  the  left  side 
than  on  the  right.  At  all  events,  the  changes  in  the  fundus  of  the  eye 
deserve  particular  attention,  and  it  has  only  recently  been  the  subject  of 
careful  study.  Disturbances  of  innervation  of  the  oculomotor  muscles, 
ptosis,  abducens  paralysis,  etc.,  have  frequently  been  observed.  In 
most  cases  they  were  referable  to  direct  pressure  on  the  trunk  of  the 
nerve  within  the  cranial  cavity. 

Further  symptoms  of  compression  of  the  brain  from  hemorrhage  are 
vomiting,  functional  disturbances  of  the  bladder  and  rectum.  The  latter 
may  usually  be  referred  to  the  state  of  deep  coma.  Vomiting  is  an  impor- 
tant symptom  of  concussion  of  the  brain.  If,  however,  the  symptoms 
of  concussion  have  disappeared  and  vomiting  accompanies  or  follows 
other  symptoms  of  compression  of  the  brain,  it  is  safe  to  consider  it  the 
result  of  a  general  increase  of  pressure. 

A  peculiar  feature  observed  in  several  cases  is  a  rise  of  the  body  tem- 
perature. This  has  never  been  satisfactorily  explained.  The  rise  of 
temperature  may  even  take  place  after  death  in  cases  not  complicated 
by  fracture  of  the  skull,  and  in  which  aspiration  pneumonia  has  not 
developed. 

Diagnosis. — The  diagnosis  of  hemorrhage  from  the  middle  meningeal 
artery  is  easy  in  cases  in  which  it  takes  place  externally.  Hemorrhage 
from  this  vessel  can  hardly  be  mistaken  for  anything  else.  The  diagnosis 
is  a  great  deal  more  difficult,  however,  in  intracranial  hemorrhage,  espe- 
cially so  on  account  of  the  fact  that  in  order  that  any  operative  inter- 
ference shall  be  successful  it  is  necessary  not  only  to  determine  positively 
the  presence  of  hemorrhage,  but  its  exact  location  as  well. 
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The  cardinal  symptoms  upon  which  a  diagnosis  of  intracranial 
hemorrhage  from  rupture  of  the  middle  meningeal  artery  may  be 
based  are  as  follows: 

1 .  The  free  interval,  especially  if  it  be  of  short  duration,  and  regardless 
whether  distinct  concussion  has  preceded  it  or  not.    Depressed  fractures 
produce  pressure-symptoms  immediately  after  injury,  and  can  be  easily 
discovered  by  palpation.    If  pressure-symptoms  arise  several  days  later, 
they  may  still  be  the  result  of  hemorrhage ;  at  the  same  time  one  suspects 
the  presence  of  products  of  inflammation,  and  this  is  all  the  more  prob- 
able the  longer  the  time  that  has  elapsed  since  the  injury.    Should  there 
not  have  been  an  opportunity  for  observing  the  free  interval,  or  if  it 
cannot  be  positively  confirmed  by  the  history,  the  increase  of  pressure- 
symptoms  permits  the  conclusion  that  hemorrhage  is  present. 

2.  The  pressure-pulse,  especially  if  it  follows  a  slightly  rapid  and  small 
pulse.     If,  again,  a  hard  slow  pulse  be  followed  by  marked  increase  in 
frequency,  the  terminal  stage  of  vagus  paralysis  has  set  in,  and  there  is 
imminent  danger  of  a  fatal  termination. 

3.  Stertorous  respiration,  of  great  importance  in  differential  diagnosis, 
as  contrasted  with  the  superficial  respiration  of  cerebral  concussion. 

4.  The  gradual  development  of  hemiplegia,  especially  if  preceded  by 
convulsions  on  the  side  of  the  body  later  paralyzed.    Destruction  of  the 
cortical  motor  centres  is  also  followed  by  contralateral  paralyses;  the 
latter,  however,  follow  immediately  after  injury.     Moderate  contusions 
and  irritation  from  penetrating  fragments  of  bone  produce  convulsions 
of  the  opposite  side  in  most  cases. 

If,  in  addition  to  these  rational  symptoms,  there  are  local  manifesta- 
tions at  the  site  of  injury,  either  a  compound  or  subcutaneous  fracture, 
only  a  doughy  swelling  of  the  soft  parts,  or  even  only  a  slight  abrasion 
of  the  skin,  the  diagnosis  of  rupture  of  the  middle  meningeal  artery  can 
be  made  with  almost  absolute  certainty.  Contralateral  hemiplegia  may 
aid  in  making  the  topical  diagnosis  in  those  cases  in  which  there  are 
evidences  of  external  injury  on  the  paralyzed  side.  One  would  assume 
that  the  artery  had  been  injured  by  contrecoup  and  look  for  hemorrhage 
on  the  opposite  side. 

Aphasia  and  disturbances  of  sensibility  may  be  important  signs,  the 
former  pointing  to  anterior  haematoma,  the  latter  justifying  the  assump- 
tion of  hemorrhage  in  the  distribution  of  the  posterior  branch.  Changes 
in  the  pupils  and  the  fundus  of  the  eye  are  frequently  of  help  in  making 
a  diagnosis,  as  are  also  disturbances  in  the  innervation  of  the  muscles 
of  the  eye. 

Unfortunately  such  a  distinct  and  typical  combination  of  symptoms 
is  not  always  present;  the  picture  may  be  obscured  by  many  different 
factors,  and  the  diagnosis  in  this  way  be  rendered  very  difficult  or  even 
impossible. 

Pure  cerebral  concussion  is  probably  always  distinguishable  from  pos- 
sible cases  of  hemorrhage.  Acute  alcoholic  intoxication  and  spontaneous 
apoplexy  may  cause  doubt.  Contusions  of  the  brain  and  inflammatory 
manifestations — even  simple  active  hypersemia — may  frequently  obscure 
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the  picture  to  such  an  extent  that  the  diagnosis  cannot  be  made  during 
life,  or  may  approach  so  nearly  the  picture  of  hemorrhage  that  they 
become  another  source  of  error. 

Among  the  affections  to  be  considered  in  differential  diagnosis  par- 
ticular attention  is  called  to  secondary  apoplexy  and  jot-embolism.  In 
the  cases  of  secondary  apoplexy  published  by  Bellinger,  a  free  interval 
of  from  twelve  to  twenty  days  or  of  several  weeks  was  observed.  Fol- 
lowing is  a  brief  clinical  history  of  one  of  these  cases: 

A  painter,  twenty-six  years  old,  received  a  wound  3  cm.  long  over  the 
left  parietal  bone  as  the  result  of  a  blow  with  a  bludgeon.  The  wound 
apparently  healed  well.  After  twenty  days  there  were  apathy  and  head- 
ache; after  thirty  days  admitted  to  hospital;  loss  of  intellectual  powers; 
later  deep  unconsciousness;  paralysis  of  leftf!)  side.  Pulse  50,  later 
rapid;  still  later  paralysis  on  right  side.  Death  on  thirty-second  day. 
Autopsy:  traumatic  secondary  apoplexy  of  the  walls  of  the  fourth  ven- 
tricle, capillary  hemorrhage  in  the  medulla  oblongata,  intermeningeal 
apoplexies  over  the  left  hemisphere. 

The  similarity  to  injury  of  the  meningeal  artery  is  unmistakable,  even 
if  the  long  duration  of  the  free  interval  should  cause  the  surgeon  to 
hesitate. 

The  author  is  indebted  to  Kronlein  for  a  report  of  a  case  of  fat- 
embolism,  a  history  of  which  is  given  for  the  sake  of  comparison: 

A  farmer,  thirty-nine  years  old,  fell  down  a  cellar-stairs  with  a  heavy 
barrel,  in  May,  1898,  sustaining  a  subcutaneous  fracture  of  the  left  leg. 
The  injured  man  was  unconscious  for  a  little  while,  following  which  his 
mind  was  clear  until  the  evening  of  the  second  day.  Then  occurred 
increasing  stupor,  stertorous  respiration,  paralysis  of  the  right  leg  and 
arm,  and  the  left  facial.  The  ophthalmoscopic  examination  showed 
absolutely  normal  conditions.  On  the  fifth  day  the  patient  was  admitted 
to  the  canton  hospital  at  Zurich.  After  trephining  at  the  anterior  and 
posterior  site  of  election  no  supradural  collection  of  blood  could  be  dis- 
covered. After  division  of  the  dura  considerable  serous  fluid  was  poured 
out.  At  both  sites  normal  brain  pulsation  was  present.  Two  days  later 
increasing  coma  and  death.  The  autopsy  showed  extensive  fat-embolism 
of  the  cerebral  vessels,  which  was  confirmed  by  microscopical  sections 
of  fresh  tissue.  This  condition  had  resulted  from  the  subcutaneous  frac- 
ture of  the  leg. 

In  external  hemorrhage  from  the  middle  meningeal  artery  there  is, 
besides  the  well-known  danger  from  compound  fractures  of  the  skull, 
an  additional  danger  through  loss  of  blood,  which  may  undoubtedly 
prove  fatal  in  the  absence  of  treatment  or  in  consequence  of  improper 
treatment.  In  a  case  observed  by  v.  Bergmann  the  artery,  which  had 
been  injured  by  a  blow  with  a  hatchet,  spurted  fourteen  hours  afterward, 
and  death  took  place  from  anremia  and  exhaustion,  although  in  the  end 
ligation  had  been  performed.  The  danger  from  hemorrhage  is  particu- 
larly serious  in  this  injury  owing  to  the  fact,  as  pointed  out  by  Tillaux, 
that  this  artery  is  located  in  the  dura  mater,  and  on  account  of  its  close 
attachment  to  this  membrane  the  conditions  favoring  spontaneous  arrest 
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of  hemorrhage — retraction  of  the  vessel  and  diminution  of  its  calibre — 
are  absent,  and  hemorrhage  is  necessarily  therefore  particularly  profuse 
and  difficult  to  control. 

Prognosis. — The  prognosis  of  intracranial  hemorrhage  is  in  all  cases 
grave,  though  not  absolutely  hopeless.  Statistics  compiled  by  the  author, 
covering  143  cases  receiving  expectant  treatment,  show  a  mortality  of 
over  90  per  cent.  Of  143  cases,  131  died  and  only  12  recovered.  Even 
if  these  figures,  taken  alone,  express  only  relative  facts — for  in  the  cases 
that  recovered  under  expectant  treatment,  no  proof  of  hemorrhage  can 
be  brought  forward — the  extreme  danger  of  this  injury  is  clearly  demon- 
strated. This  danger  is  best  shown  by  the  fact  that  of  167  fatal  cases 
not  less  than  60 — that  is,  more  than  one-third — died  during  the  first 
twenty-four  hours.  Death  rarely  takes  place  within  a  few  minutes,  more 
frequently  after  a  few  hours.  A  survival  for  two  or  three  days  is  not 
exceptional;  a  patient  of  Huguenin  receiving  expectant  treatment  sur- 
vived his  injury  twenty-three  days. 

Most  probably  in  the  rapidly  fatal  cases  death  results  from  paralysis 
of  the  heart  and  respiratory  centres  in  the  medulla  oblongata.  In  those 
cases  dying  after  days  or  weeks  v.  Bergmann  finds  that  the  usual  cause 
of  death  is  progressive  cedema  of  the  brain  or  sudden  and  fatal  increase 
of  intracranial  pressure,  resulting  either  from  secondary  hemorrhage  or 
congestive  hypersemia. 

In  many  cases  contusion  of  the  brain  accounts  for  death;  but  its  sig- 
nificance must  not  be  overestimated  in  considering  the  prognosis.  On 
the  other  hand,  the  pernicious  part  played  by  aspiration  pneumonia  in 
many  such  cases  must  be  pointed  out.  This  is  readily  understood  when 
one  considers  that  patients  in  a  deeply  comatose  state  are  very  liable  to 
swallow  the  wrong  way,  or  that  during  the  act  of  vomiting  particles  of 
food  are  aspirated.  Aspiration  pneumonia  has  frequently  imperilled  a 
patient  after  the  dangers  of  intracranial  pressure  had  been  obviated  by 
successful  trephining.  In  one  of  Kronlein's  cases,  after  trephining,  on 
the  third  day  consciousness  became  completely  restored  and  paresis 
disappeared.  Pneumonia  manifested  itself  on  the  fifth  day,  leading  to 
death  on  the  seventh  day. 

Treatment. — Though  formerly  the  treatment  of  rupture  of  the  middle 
meningeal  artery  was  a  matter  of  much  dispute,  there  is  a  unity  of 
opinion  at  present. 

Any  method  of  interference  must  above  all  else  fulfil  two  indications: 
the  arrest  of  hemorrhage  and  the  relief  of  compression  of  the  brain. 

In  external  hemorrhage,  after  the  procedures  indicated  by  fracture  of 
the  skull  have  been  carried  out:  loose  splinters  of  bone  removed,  de- 
pressed fragments  elevated,  sharp  edges  trimmed — in  other  words,  the 
wound  reduced  to  the  simplest  condition — the  principal  thing  required 
is  to  meet  the  first  indication  (arrest  of  hemorrhage).  It  is  hardly  ever 
necessary  to  resort  to  actual  trephining;  one  is  usually  able  to  proceed 
with  rongeur  forceps,  sequestrum-forceps,  and  elevator;  or  possibly  it 
may  be  necessary  to  employ  chisel  and  mallet.  If  in  the  course  of  these 
manipulations  the  wound  in  the  artery  is  discovered,  the  vessel  should 
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be  ligated  at  the  site  of  the  lesion  with  some  aseptic  material,  such  as  silk 
or  catgut,  whether  at  the  given  moment  the  vessel  is  bleeding  or  not. 
The  peripheral  end  of  the  vessel  should  also  be  tied  whenever  possible, 
as  Kronlein  did  in  a  case  of  comminuted  fracture  of  the  squamous  por- 
tion of  the  temporal  bone  after  he  had  removed  the  fragments  of  bone. 
The  earliest  ligation  of  the  middle  meningeal  artery  recorded  in  literature 
was  performed  by  a  Swiss  physician,  Thormann,  at  Chur,  in  the  year 
1828.  He  dissected  out  the  artery  for  some  distance  with  a  bistoury, 
caught  the  vessel  with  haemostatic  forceps,  and  tied  it;  recovery  ensued. 
It  cannot  be  denied  that  the  ligation  of  the  artery,  embedded  as  it  is 
in  the  grooves  of  the  bone,  closely  adherent  to  the  dura,  and  possessing 
very  thin  walls,  may  be  very  difficult;  it  has,  however,  been  successfully 
performed  in  a  series  of  cases,  especially  in  recent  times.  Ligation  at 
the  site  of  injury  is  naturally  the  sovereign  method  in  those  cases  in 
which,  after  trephining  and  removal  of  blood-clots,  the  site  of  an  existing 
hemorrhage  is  discovered.  In  a  case  trephined  by  Schlatter  at  the 
Zurich  clinic  the  operator  saw,  by  the  aid  of  an  electric  lamp  passed 
into  the  cavity  of  the  wound,  the  spurting  branch  of  the  injured  artery. 
He  made  a  second  trephine  opening  in  order  to  reach  the  vessel,  and 
tied  it  with  catgut. 

It  is  true  that  favorable  conditions  are  necessary  for  the  ligation  of 
the  artery  in  loco.  When  the  difficulties  are  too  great,  especially  when, 
although  the  artery  is  bleeding,  the  lesion  cannot  be  discovered 
because  it  lies  hidden  behind  the  bone  beyond  the  defect  in  the  skull 
or  the  trephine-opening,  it  is  best  to  make  use  of  transfixion  by  the 
method  suggested  by  Huter  and  Vogt.  This  method  has  also  been 
successfully  employed  in  a  series  of  cases. 

In  the  numerous  cases  in  which  it  is  impossible  to  discover  the  source 
of  hemorrhage,  it  is  proper  to  tampon,  the  best  thing  for  this  purpose 
being  strips  of  iodoform  gauze.  It  is  nearly  always  possible  to  control 
hemorrhage  in  this  way.  It  is  seldom  necessary  to  tampon  a  second 
time.  Even  if  at  the  time  of  operation  hemorrhage  has  ceased,  it  is  a 
good  plan  to  pack  with  iodoform  gauze  in  order  to  prevent  possible 
secondary  hemorrhage. 

The  ligation  in  continuity  of  the  arterial  trunk  at  the  site  of  election, 
following  trephining,  has  little  to  recommend  it.  The  ligation  of  the 
common  and  external  carotid  (Roser),  especially  endorsed  by  English 
and  American  authors,  has  until  now  produced  few  results,  and  is  decid- 
edly inferior  to  local  hnemostasis.  In  a  case  reported  by  Symonds,  in 
which  hemorrhage  continued  after  trephining,  it  ceased  after  digital 
compression  had  been  made  on  the  carotid  for  three  hours;  in  another 
case  the  carotid  was  tied,  with  immediate  result,  but  death  took  place 
twenty-four  hours  after  injury,  during  deep  coma.  Ramschoff  ligated 
the  common  carotid  on  account  of  secondary  hemorrhage  setting  in 
twenty-four  hours  after  trephining;  on  the  sixteenth  day  death  took  place 
as  a  result  of  secondary  hemorrhage  at  the  site  of  ligation  of  the  carotid. 

The  principal  indication  in  treatment  of  rupture  of  the  middle  menin- 
geal artery  is  to  relieve  the  brain  from  pressure  caused  by  the  extra va- 
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sation.  This  is  particularly  the  case  when  the  soft  and  bony  coverings 
are  either  intact  or  only  slightly  injured.  It  is  true  that  formerly,  when 
the  views  in  regard  to  trephining  were  different,  cases  were  numerous 
in  which  under  purely  expectant  treatment  (rest  in  bed,  application  of 
cold,  venesection,  etc.)  the  patients  recovered.  There  were,  however, 
a  great  many  more  cases  in  which  death  took  place  on  account  of 
constantly  increasing  compression  of  the  brain.  Unfortunately  such 
cases  occur  quite  frequently  at  the  present  time,  either  because  they 
receive  no  treatment  or  at  least  no  operative  treatment;  or  because  when 
treatment  is  instituted  hemorrhage  is  not  discovered,  and  the  indications 
are  not  fulfilled.  At  the  same  time  special  attention  must  be  called  to 
the  fact  that  interference  should  not  be  postponed  too  long.  Not  only 
does  the  threatened  paralysis  of  the  respiratory  and  circulatory  centres 
render  the  chances  of  success  less  favorable  the  longer  treatment  is 
delayed,  but  aspiration  pneumonia  also  endangers  the  life  of  the  patient, 
to  which  attention  was  particularly  called  by  Gubler. 

According  to  present  views  in  regard  to  the  whole  question,  active 
interference  is  indicated,  consisting  in  a  search  for  and  arrest  of  the 
hemorrhage  producing  pressure. 

It  is  difficult  for  the  surgeon  to  decide,  not  whether,  but  how  and  when 
to  act.  Obviously,  in  case  of  an  intact  or  only  fissured  skull,  it  is  neces- 
sary to  resect  the  latter,  in  order  to  gain  access  to  the  source  of  hemor- 
rhage. Whether  the  classical  trephine,  a  chisel,  saw,  etc.,  be  used, 
whether  an  actual  or  only  a  temporary  (osteoplastic)  resection  be  per- 
formed, is  irrelevant  here.  These  questions  will  be  discussed  later. 

Different  authors  have  laid  down  exact  rules  in  regard  to  the  site  of 
election — that  is,  where  the  opening  should  be  placed — in  case  of  the 
intact  skull,  for  it  only  concerns  the  latter,  as  in  punctured  wounds, 
gunshot  fractures,  splintered  and  comminuted  fractures,  the  injury  will 
determine  the  location.  Vogt  advises  that  the  point  of  the  trephine 
be  placed  in  the  temporal  fossa  at  the  intersection  of  two  lines,  one 
horizontal,  two  fingers'  breadth  above  the  arch  of  the  zygoma,  the 
other  vertical  the  breadth  of  the  thumb,  behind  the  sphenof rental  process 
of  the  malar  bone.  Of  the  other  methods  suggested  only  a  description 
of  the  one  advocated  by  Kronlein  will  be  given.  Kronlein  describes  an 
anterior  and  a  posterior  site  of  election,  and  determines  them  in  the 
following  way:  A  line  is  drawn  through  the  supraorbital  ridge,  backward, 
parallel  with  the  horizontal  line  of  the  skull  (line  through  the  external 
auditory  opening  and  inferior  orbital  ridge).  Both  sites  of  election  for 
trephining  should  lie  on  this  line,  the  anterior  one  3  to  4  cm.  behind  the 
zygomatic  process  of  the  frontal  bone,  the  posterior  point  of  election  at 
the  intersection  of  the  given  line  with  a  vertical  line  passing  immediately 
behind  the  mastoid  process.  By  means  of  the  first  trephine-opening, 
diffuse  as  well  as  circumscribed  frontotemporal  and  especially  temporo- 
parietal  hsematomata  are  exposed;  by  means  of  the  second,  parieto-oc- 
cipital  hsematomata  are  exposed.  Kronlein  advised  that  when  a  diagnosis 
of  rupture  of  the  middle  meningeal  artery  and  intracranial  hemorrhage 
has  been  made,  to  trephine  at  the  anterior  site  of  election,  and  if  no 
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blood-clot  be  found  here,  to  trephine  at  the  posterior  site  of  election. 
Kronlein  himself  departed  from  this  rule  in  a  case  operated  on  in  1894, 
when,  having  made  a  positive  diagnosis  of  posterior  hsematoma  in  a 
patient  with  intact  skull,  he  trephined  at  the  posterior  site  of  election. 
The  guide  in  this  case  was  an  ecchymosis,  slightly  sensitive  to  pressure, 
situated  in  the  occipital  region  a  little  to  the  left  of  the  median  line;  also 
the  positive  statement  in  the  history  that  the  patient  had  struck  with  the 
back  of  his  head  against  a  beer-barrel.  Immediately  after  the  disk  of 
bone  was  removed  extensive  blood-clots  poured  out  of  the  opening  in  the 
bone.  The  case  possesses  additional  interest,  as  the  hsematoma  had 
caused  separation  of  the  dura  and  transverse  sinus  to  within  1{>  cm.  of 
the  foramen  magnum.  As  this  extensive  cavity  could  only  be  partially 
evacuated,  stupor  continued  and  the  patient  died  from  bronchopneu- 
monia.  Kronlein  suggests  that  in  such  cases  the  posterior  fossa  be  also 
trephined  at  some  point  behind  the  mastoid  process,  in  the  middle  of 
the  inferior  semicircular  line.  Making  two  trephine-openings  has  the 
advantage  in  very  extensive  hsematoma  that  evacuation  can  be  most 
thoroughly  performed  and  more  favorable  arrangements  be  made  for 
drainage.  In  general,  the  operator,  in  choosing  a  method,  in  answering 
the  question  whether  temporal,  parietal,  or  occipital  trephining  should 
be  performed,  whether  any  one  of  these  operations  should  be  combined 
with  another,  and  in  what  order  they  are  to  follow,  must  be  guided  by 
close  observation  at  the  bedside  of  the  patient,  and  during  the  operation 
by  careful  consideration  of  all  the  circumstances. 

Recently  the  temporary  or  osteoplastic  trephining,  the  bone-flap 
method,  has  been  proposed  and  practised  for  the  purpose  of  exposing 
intracranial  hemorrhage.  Krause  advised  that  the  artery  be  exposed  by 
the  same  incision  that  he  proposed  for  intracranial  resection  of  the 
(trigeminal)  trifacial  nerve.  The  pedicle  of  the  flap,  which  includes  skin, 
muscle,  periosteum,  and  bone,  lies  over  the  zygoma.  The  incision  begins 
just  in  front  of  the  tragus,  extends  upward  convex  posteriorly,  describes 
a  semicircular  line,  becoming  convex  anteriorly,  and  returns  to  the 
zygoma.  The  base  of  this  uterus-shaped  flap  measures  about  3}  cm., 
its  height  about  6i  cm.,  its  greatest  width,  situated  superiorly,  5}  cm. 
Stenzel,  Wolfler,  and  Nasse  have  successfully  exposed  and  removed 
extradural  haematoma  according  to  the  osteoplastic  method  described 
by  Wagner.1 

Trephining  having  been  successfully  performed,  no  matter  by  what 
method  it  is  carried  out,  it  is  possible  to  solve  the  principal  problem, 
which  consists  in  the  removal  of  extravasated  blood.  Under  all  circum- 
stances this  must  be  done;  it  must  not  be  allowed  to  remain  in  the  hope 
of  spontaneous  removal.  Otherwise  the  actual  indication,  relieving  the 
brain  of  dangerous  pressure,  is  not  fulfilled,  and  the  blood-clots  if  allowed 
to  remain,  even  with  strict  antisepsis  or  rather  asepsis,  have  a  decided 
tendency  to  become  infected  and  the  immediately  favorable  results  of 
the  operation  rendered  negative  through  a  complicating  meningitis  or 

1  Recently  Wietnann  has  reported  several  cases  successfully  operated  upon. 
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encephalitis.  For  this  purpose  it  is  occasionally  necessary  to  widen  the 
original  opening  by  means  of  a  chisel  or  gouge-forceps. 

The  principal  mass  of  blood-clots  can  be  readily  removed  by  the 
operator's  finger.  But  blood-clots  adhering  to  the  bone  and  dura  should 
be  removed  with  appropriate  instruments,  a  sharp  spoon,  small  spatula, 
etc.  In  other  words,  the  toilet  of  the  dura  should  be  carefully  performed, 
and  following  this  the  cavity  should  be  thoroughly  disinfected.  If  it  has 
been  possible  to  carry  out  the  operation  under  strict  aseptic  precautions, 
it  is  'sufficient  to  irrigate  the  cavity  with  (physiological)  normal  salt 
solution. 

Packing  the  cavity  with  iodoform  gauze  and  the  advisability  of  making 
a  second  trephine-opening  for  drainage  were  discussed  above.  The 
after-treatment  consists  in  carrying  out  the  general  principles  indicated 
in  cranial  injuries. 

Frequently  during  evacuation  the  cavity  is  seen  to  become  gradually 
smaller;  the  brain,  relieved  of  pressure,  unfolds  itself  under  the  eyes  of 
the  operator,  pressing  the  dura  before  it,  against  the  bone.  In  other 
cases,  especially  if  pressure  has  continued  for  some  time,  the  cavity 
persists.  In  a  few  days,  however,  the  dura  again  comes  in  contact  with 
the  bone. 

The  immediate  effect  of  a  completely  performed  operation  is  fre- 
quently striking.  The  patient,  who  until  this  time  has  lain  unconscious, 
may  as  soon  perhaps  as  the  disk  of  bone  is  removed,  or  immediately 
after  the  blood-clot  has  been  evacuated,  or  in  some  cases  after  several 
hours,  regain  complete  consciousness;  the  slow  and  hard  pulse  becomes 
rapid  and  soft;  the  extremities  that  until  this  time  have  been  paralyzed 
can  again  be  moved;  the  threatening  symptoms  have  apparently  been 
relieved.  The  result  of  an  operation  is  not  always  so  rapid  and  striking. 
At  times  the  brain,  after  having  been  subjected  to  pressure,  recovers 
more  slowly,  so  that  several  days  elapse  before  the  patient  recovers  from 
his  stupor  and  regains  complete  consciousness  and  the  use  of  his  limbs. 

Finally,  there  are  cases,  unfortunately,  in  which  the  operation  produces 
no  change  in  the  condition  of  the  patient,  and  in  which  death  takes 
place  in  a  very  short  time.  Cases  in  which  hemorrhage  was  not  dis- 
covered should  not  be  included  in  considering  the  question  of  result. 
On  the  other  hand,  complicating  brain  lesions,  extensive  contusions, 
fractures  of  the  base  of  the  skull,  and  resulting  meningo-encephalitis, 
or  an  existing  aspiration  pneumonia,  may  cause  death  of  the  patient  when 
trephining  was  immediately  successful. 

The  author  is  not  of  the  opinion  that  contusion  of  the  brain  contra- 
indicates  search  for  and  removal  of  coexisting  extravasation  of  blood. 
In  the  first  place,  the  surgeon  rarely  can  obtain  a  clear  idea  of  its  extent 
in  the  beginning;  in  the  second  place,  he  has  always  to  face  the  problem 
of  combating  at  least  one  dangerous  factor,  namely,  compression  of  the 
brain. 

Statistics  collated  by  the  author,  covering  110  cases  treated  by  operation , 
show  74  recoveries  and  36  deaths  (67.27  and  32.27  per  cent.),  or  a  ratio 
of  2:1.  These  figures  alone,  considering  the  hopelessness  of  expectant 
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treatment,  make  active  interference  the  imperative  duty  of  the  surgeon. 
The  question  of  therapeutics  would,  however,  be  placed  in  a  proper  light 
if  statistics  were  collected  covering  as  uniform  a  material  as  possible: 
cases  of  purely  extradural  hemorrhage  which  were  exposed  at  the  proper 
time  and  completely  evacuated.  Then  trephining  for  rupture  of  the 
meningeal  artery  would  be  ranked  with  other  life-saving  operations,  such 
as  tracheotomy,  herniotomy,  etc. 

Obviously  a  rare  complication  of  injury  of  the  meningeal  artery  is 
the  development  of  aneurysm.  With  the  exception  of  a  few  aneurysms 
of  this  artery  that  have  developed  spontaneously  the  author  knows 
only  of  the  one  case  reported  by  Gamgee. 

Injuries  of  the  Sinuses  of  the  Dura  Mater. — In  this  connection 
only  those  blood-channels  of  the  vault  which  are  accessible  to  the  surgeon 
will  be  considered:  the  superior  longitudinal  sinus,  the  lateral  sinus,  and 
the  junction  of  these  two,  the  torcular  Herophili.  Of  the  sinuses  at  the 
base,  the  sinus  cavernosus,  which  is  accessible  to  violence  through  the 
orbit,  possesses  special  interest;  it  will  be  discussed  in  another  chapter. 

The  sinuses  are  distinguished  from  ordinary  veins  by  the  rigidity  of 
their  walls  and  by  their  fixed  position.  The  venules  and  the  fibrous 
layer  bring  about  a  firm  attachment  to  the  walls  of  the  skull.  The 
sinuses  run  in  depressions  in  the  bone,  which  are  shallow  and  insig- 
nificant in  the  case  of  the  longitudinal  sinus,  but  very  marked  in  that 
of  the  lateral  sinus.  If  a  transverse  incision  be  made  in  the  wall  of 
a  sinus,  it  does  riot  collapse — the  blood  channel  remains  wide  open. 
Though  these  qualities  favor  the  flow  of  venous  blood  from  the  cranial 
cavity,  they  also  predispose  to  hemorrhage  in  case  of  injury  and  hinder 
its  spontaneous  arrest.  The  lack  of  elasticity  and  the  firm  attachment, 
especially  of  the  lateral  sinus,  allow  little  opportunity  of  avoiding  trau- 
matism  affecting  the  respective  part  of  the  skull.  The  longitudinal  sinus 
embedded  in  the  falx  cerebri,  which  is  somewhat  distensible,  is  placed 
in  a  somewhat  more  favorable  position  in  this  regard. 

In  regard  to  the  topographical  relations,  the  longitudinal  sinus  extends 
from  the  glabella  to  the  external  occipital  protuberance,  occupying  nearly 
the  median  line.  About  10  cm.  from  its  origin  at  the  crista  galli  the 
lumen  attains  sufficient  size  to  permit  serious  hemorrhage  in  case  of 
injury.  The  junction  of  the  sinuses  (sinus  confluens)  corresponds 
closely  with  the  external  occipital  protuberance.  The  lateral  sinus 
extends  from  here  forward,  its  direction  being  very  nearly  that  of  a 
horizontal  line  passing  through  the  zygomatic  arch.  Having  reached 
the  posterior  border  of  the  mastoid  process,  the  horizontal  portion  passes 
into  the  vertical  portion. 

The  sinuses  are  injured  in  fracture  of  the  skull  by  splinters  of  bone 
from  the  inner  table,  or  they  are  traversed  by  foreign  bodies,  or  they 
are  torn  during  sudden  changes  in  form  of  the  skull.  The  longitudinal 
sinus  is  particularly  exposed  to  penetration  by  splinters  of  bone,  as, 
according  to  experience,  the  parietals  are  more  frequently  broken  than 
any  other  bones  of  the  vault,  and  it  is  particularly  at  this  site  as  a  rule 
that  fissures  and  splintering  of  the  inner  table  extend  for  considerable 
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distance.  Puncturing  by  splinters  occurs  less  frequently  in  case  of  the 
lateral  sinus.  On  account  of  the  greater  thickness  of  the  diploe  in  this 
region  comminuted  fractures  occur  less  frequently  than  fissured  frac- 
tures. Yet  Chassaignac  saw  an  injury  of  the  torcular  Herophili  caused 
by  a  splinter  of  bone.  »  By  reason  of  the  peculiar  character  of  the  walls, 
even  small  punctured  wounds  remain  open  and  may  give  rise  to  consider- 
able hemorrhage.  On  the  other  hand,  splinters  of  'bone  may  remain  fast 
in  the  wound,  filling  it,  so  that  hemorrhage  does  not  take  place  until  the 
piece  of  bone  is  removed.  (Cases  of  Reid,  Abel,  Scholtz.)  There  is 
usually  a  compound  fracture  of  the  skull;  injuries  of  the  sinus  from 
splinters  of  bone  occur  very  rarely  without  coexisting  wounds  of  the 
skin. 

Instruments  puncturing  the  skull  from  without  usually  perforate  the 
sinus  completely,  and  consequently  produce  more  severe  hemorrhage. 
Tension  and  fixation  of  the  sinus  naturally  favor  complete  perforation. 
The  object  causing  tfye  injury  may  remain  in  the  wound  and  close  it, 
like  a  bone-splinter,  so  that  hemorrhage  does  not  take  place  until  the 
foreign  body  is  removed. 

In  gunshot-wounds  the  projectile  may  penetrate  the  sinus  directly,  or 
the  sinus  may  be  transfixed  by  a  splinter  of  bone. 

It  may  be  mentioned  that  occasionally  in  trephining,  a  sinus  may  be 
lacerated  by  the  teeth  of  the  trephine;  further,  that  for  the  purpose  of 
removing  tumors  large  portions  of  a  sinus  have  been  resected. 

Ruptures  of  sinuses,  besides  those  occurring  through  excessive  dis- 
placement of  the  cranial  bones  along  the  sutures  during  birth,  may  be 
produced  by  stretching  and  twisting  in  case  of  fissured  fractures,  espe- 
cially in  the  region  of  the  lateral  sinus.  Violence  by  blunt  objects  causes 
the  skull  suddenly  and  momentarily  to  change  its  shape,  as  the  result 
of  which  the  bone  and  the  sinus  adhering  to  it  may  be  torn.  It  happens 
very  rarely,  as  in  the  case  of  the  middle  meningeal  artery,  that  the 
bone  remains  intact,  while  the  sinus  itself  is  torn.  Lacerations  of  the 
longitudinal  sinus,  as  well  as  of  the  lateral  sinus  several  centimetres  long, 
have  been  observed. 

In  cases  combined  with  external  injuries,  hemorrhage  from  a  sinus  is 
usually  external;  venous  blood  flows  from  the  wound  in  a  large  stream; 
not  infrequently  the  flow  of  blood  is  intermittent  and  synchronous  with 
respiration. 

After  punctured  wounds  by  splinters  of  bone  blood  may  accumulate 
between  skull  and  dura,  causing  the  latter  to  be  separated  from  the  bone. 
In  case  of  the  longitudinal  sinus,  as  a  result  of  firm  attachment,  there 
occurs  a  bilateral  accumulation  along  the  suture-line,  an  extravasation 
straddling  the  sinus — "epanchement  en  dos  d'ane."  In  case  of  rupture, 
extravasation  may  be  extradural  or  intradural,  or  "en  bouton  de  che- 
mise," partly  above  and  partly  below  the  dura.  Intracranial  accumula- 
tion naturally  always  takes  place  in  case  of  subcutaneous  injury,  but  even 
in  case  of  compound  fracture  the  outward  flow  of  blood  may  be  prevented 
by  the  form  of  the  wound  and  position  of  the  bone  fragments.  Under 
such  circumstances  hemorrhage  produces  separation  of  the  dura  from 
VOL.  I.— 15 
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the  bone,  blood  accumulating  between  the  two.  A  large  extradural 
hemorrhage  weighing  1 80  grammes,  the  result  of  a  lacerated  transverse 
sinus,  was  observed  by  Parcels.  Castan  found  in  a  case  of  longitudinal 
fracture  of  the  vault,  in  which  the  longitudinal  sinus  had  been  torn,  a 
large  blood-clot,  entirely  intradural. 

A  three-lobed  extravasation  of  blood  has  been  observed.  A  ten- 
year-old  child  fell  into  a  paved  court  from  out  of  the  second-story 
window.  An  extravasation  of  blood  was  found  beneath  the  periosteum 
of  the  occipital  bone,  communicating  through  a  cleft  in  the  bone  with 
an  extravasation  between  bone  and  dura,  and  through  a  tear  in  the  dura 
with  an  extravasation  beneath  the  dura.  The  source  of  hemorrhage  was 
a  tear  in  the  lateral  sinus.  Several  authenticated  cases  of  injury  of  the 
sinuses  have  been  reported  in  which  there  was  absence  of  appreciable 
hemorrhage. 

Genzmer  first  described  a  very  peculiar  complication  of  sinus  injury 
— the  possibility  of  air  entering  an  opened  sinus.  During  the  removal 
of  a  sarcoma  of  the  dura  mater  by  Volkmann  the  tumor  was  raised  up 
and  cut  away  from  the  falx,  when  suddenly,  with  a  sucking  noise,  air 
entered  the  longitudinal  sinus,  followed  by  immediate  collapse  and  rapid 
death.  The  case  is  certainly  a  rare  one,  for  besides  a  case  of  a  child 
suffering  perforation  observed  by  P.  Miiller,  and  a  similar  observation 
by  v.  Bergmann,  in  the  case  of  a  man  with  compound  fracture  of  the 
occiput,  only  one  other  case  has  so  far  been  recorded.  Kuhn  reports  a 
case  of  extirpation  of  a  cholesteatoma  of  the  middle  ear,  in  which  during 
operation  death  took  place  as  the  result  of  air  entering  the  sigmoid  sinus, 
which  had  been  injured.  The  hemorrhage  that  followed  was  hardly 
worth  mentioning.  As  there  is  usually  positive  pressure  in  the  sinuses, 
extraordinary  circumstances  must  be  present  to  render  the  entrance  of 
air  possible,  such  as  a  high  degree  of  anaemia  and  extreme  dyspnea. 
Genzmer  advises  that  the  field  of  operation  be  irrigated  with  some  aseptic 
fluid  in  order  to  prevent  such  an  unfortunate  occurrence. 

Diagnosis. — The  only  sign  of  injury  of  a  sinus  combined  with  external 
wounds,  but  one  that  will  positively  confirm  the  diagnosis,  is  the  pouring 
out  of  large  quantities  of  venous  blood  at  the  site  of  injury.  The  symp- 
toms of  intracranial  hemorrhage  from  a  ruptured  sinus  are  those  of 
progressively  increasing  compression  of  the  brain,  as  described  in  detail 
in  connection  with  the  middle  meningeal  artery,  the  only  difference  being 
that  the  symptoms  develop  much  more  slowly,  corresponding  to  the  lower 
blood-pressure  in  the  sinus.  At  the  same  time  absolutely  analogous 
conditions  may  develop,  as  the  cases  of  Parcels  and  Holmes  show.  They 
were  diagnosticated  as  cases  of  rupture  of  the  meningeal  artery,  while 
in  both  there  was  laceration  of  the  transverse  sinus. 

The  conditions  for  a  positive  diagnosis  are  the  characteristic  symptoms 
of  intracranial  hemorrhage,  and,  in  addition,  that  its  location  can  be 
determined  by  the  external  examination.  Cerebral  symptoms  which 
permit  an  exact  diagnosis  of  location  are  usually  absent. 

Prognosis. — In  determining  the  prognosis,  there  must  be  considered, 
besides  the  danger  of  hemorrhage — which  should  by  no  means  be  under- 
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estimated — and  compression  of  the  brain,  progressive  thrombosis  and 
the  decomposition  of  the  thrombi,  as  well  as  accompanying  complica- 
tions, especially  contusion  of  the  brain.  Schellman  has  demonstrated  by 
experiments  on  dogs  that  sinus- wounds  may  heal  without  obliteration 
of  the  blood-channel.  Experience  has  taught  that  narrowing  and  even 
obliteration  of  a  large  blood-channel  may  take  place  without  disturbing 
the  intracranial  circulation. 

Treatment. — It  is  hardly  necessary  at  the  present  time  to  mention  that 
in  the  treatment  of  sinus  injuries  complicated  by  external  wounds  a 
strict  antiseptic  technic  is  indicated,  particularly  on  account  of  the  danger 
of  purulent  phlebitis.  Hemorrhage  can  usually  be  controlled  by  packing 
with  iodoform  gauze.  Schwartz  in  elevating  a  depressed  fracture  made 
a  tear  in  the  lateral  sinus  1  cm.  long,  which  he  closed  with  two  silk  sutures. 
Keer  in  a  case  of  compound  fracture  of  the  skull,  in  which  the  longitud- 
inal sinus  was  wounded  in  two  places,  closed  the  larger  opening  by  means 
of  a  clamp  left  in  place  for  two  days  and  then  packed  the  smaller  one. 

Whenever  an  intracranial  accumulation  of  blood  produces  pressure- 
symptoms,  and  its  diagnosis  has  been  made,  trephining  and  evacuation 
of  blood-clots  are  positively  indicated.  In  choosing  a  site  for  trephining 
one  should  be  guided  by  the  local  conditions.  According  to  the  statistics 
of  Luys,  of  42  cases  of  sinus  injury,  20  were  saved  by  the  surgical  inter- 
ference. 

The  swelling  called  by  Stromeyer  sinus  pericranii1  has  already  been 
mentioned.  This  is  a  tumor  situated  beneath  the  pericranium,  contain- 
ing venous  blood,  and  which  communicates  more  or  less  directly  with 
a  sinus  by  means  of  clefts  in  the  vault  of  the  skull.  Its  pathogenesis 
varies,  but  in  several  cases  its  traumatic  origin — that  is,  its  relation  to 
sinus  injury — has  been  clearly  proved.  In  a  case  of  Hutin,  a  splinter 
of  bone,  broken  from  the  parietal  bone  by  a  blow  from  a  sabre,  had 
become  reunited;  forty  years  later,  in  falling  and  striking  on  the  chin, 
it  penetrated  the  longitudinal  sinus  and  blood  escaped  through  an 
unclosed  cleft  in  the  bone,  penetrating  to  beneath  the  pericranium  and 
forming  the  tumor.  In  a  case  of  Percival  Pott,  a  nine-year-old  boy  had 
received  a  blow  with  a  stick  on  his  head.  Some  time  later  a  swelling 
the  size  of  a  walnut  appeared  in  the  region  of  the  sagittal  suture.  On 
incision  it  was  discovered  that  blood  was  escaping  at  a  considerable 
depth,  and  that  a  splinter  from  the  parietal  bone  had  penetrated  the 
longitudinal  sinus.  Either  the  swelling  is  noticeable  in  the  erect  posture 
or  it  appears  on  stooping  over — in  fact,  under  all  circumstances  that 
hinder  venous  return.  The  swelling  is  round  or  oval,  soft,  fluctuating; 
the  skin  over  it  is  thin  and  transparently  blue  in  color.  Pressure  upon 
the  jugular  veins  causes  the  tumor  to  fill  to  its  greatest  extent,  while 
compression  of  the  veins  of  the  scalp  has  no  influence  upon  it. 

"Sinus  pericranii"  has  been  observed  most  frequently  on  the  forehead 
and  in  the  occipital  region,  less  frequently  in  the  region  of  the  sagittal 
and  lambdoidal  sutures.  Subjective  symptoms  are  generally  insignifi- 

1  Synonyms:  Fistule  osteovasculaire  (Dufour),  varix  spurius  vense  cliploeticse  (Hecker),  varix 
spurius  traumaticus  simplex  (Bruns),  varix  spurius  communicans  (Heinecke). 
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cant;  occasionally  dizziness  or  headache  has  been  complained  of.  When 
located  on  the  forehead,  it  produces  an  annoying  deformity. 

In  most  cases  no  treatment  was  attempted.  Pott  trephined  his  patient 
and  cured  him.  Compression  produces  no  result;  electropuncture,  caus- 
tics, etc.,  have  proved  exceedingly  dangerous. 

Injuries  of  the  Pial  Vessels'  (Subdural  Hemorrhage).— The  vas- 
cular system  of  the  pia  mater  forms  a  so-called  mixed  rete  mirabile  of 
arteries  and  veins;  the  veins  are  more  numerous  and  larger  in  size,  and 
especially  in  the  upper  lateral  portions  of  the  hemispheres,  near  the 
longitudinal  sinus,  where  they  form  an  extensive  network. 

The  vessels  of  the  pia  are  occasionally  injured  by  splinters  of  bone, 
more  frequently  by  instruments  penetrating  the  skull,  in  lacerated,  punc- 
tured, and  gunshot  injuries,  but  most  commonly  through  violence  with 
blunt  objects.  As  a  result  of  such  violence  the  skull  suffers  distortion, 
and  at  the  same  time  the  brain  as  a  whole  is  displaced,  in  consequence 
of  which  those  veins  in  particular  leading  from  the  superior  lateral  por- 
tions of  the  hemispheres  from  the  pia  to  the  longitudinal  sinus  may  be 
ruptured  or  torn  from  the  sinus.  Such  lesions  occur  in  connection  with 
simple  and  compound  fractures  of  the  skull,  but  may  occur  without  any 
bone  lesion  being  present.  They  may  be  situated  at  the  point  of  impact 
or  at  a  point  opposite  if  produced  by  coritrecoup. 

Hemorrhage  may  occasionally  take  place  externally  in  case  of  com- 
pound fractures  of  the  skull,  as,  for  example,  in  a  case  described  by 
Gubler,  from  the  Zurich  clinic,  in  which  a  vein  of  the  left  hemisphere 
was  torn  off  just  where  it  emptied  into  the  longitudinal  sinus,  producing 
external  venous  hemorrhage.  Usually  hemorrhage  takes  place  into  the 
substance  of  the  pia  or  over  the  surface  of  the  brain  beneath  the  pia,  or 
into  the  subdural  space.  The  two  first  forms  found  in  the  majority  of 
severe  cranial  injuries,  and  which  constitute  an  integral  part  of  cerebral 
contusion,  will  not  be  discussed  here;  only  those  extravasations  that  take 
place  between  the  dura  arid  pia  mater  will  be  considered.  At  the  same 
time  it  may  be  remarked  that  subdural  extravasations  arise  from  other 
sources,  particularly  the  middle  meningeal  artery,  and  occasionally  from 
a  sinus.  It  is  advisable  to  discuss  these  at  the  same  time,  as  frequently 
the  injured  vessel  remains  undiscovered,  and  in  their  behavior  extravasa- 
tions from  these  different  sources  show  no  dissimilarity. 

While  in  general  supradural  hrematoma  is  more  circumscribed,  spread- 
ing from  the  site  of  rupture  of  the  artery  in  all  directions  for  a  short 
distance,  not  extending  to  the  other  hemisphere,  subdural  hsematoma 
not  infrequently  occupies  more  or  less  of  the  entire  inner  surface  of  the 
skull,  and  in  accordance  with  the  laws  of  gravity  is  particularly  liable 
to  be  found  at  the  base  of  the  skull.  This  circumstance  is  explained 
anatomically  by  the  fact  that  in  supradural  hrematoma  the  blood  must 
dissect  out  a  cavity,  while  in  subdural  hsematoma  a  cavity  has  been 
already  formed. 

As  a  result  of  the  slight  resistance  offered,  the  quantity  of  extravasated 
blood  may  be  considerable,  even  after  a  short  time.  In  consequence  of 
rapid  coagulation  the  extravasated  blood  frequently  assumes  the  shape 
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of  a  cap  applied  to  the  surface  of  the  brain.  In  many  cases  the  extrava- 
sated  blood  remains  more  circumscribed,  similar  in  form  to  that  which 
is  characteristic  of  supradural  hemorrhage.  Probably  in  these  cases  a 
flat-shaped  extravasation  took  place  in  the  beginning,  which  coagulated 
at  the  periphery,  preventing  diffuse  spreading  when  hemorrhage  took 
place  later. 

The  conditions  are  more  favorable  for  the  absorption  of  subdural 
hemorrhage  than  for  supradural  hsematoma,  not  only  on  account  of  the 
close  relationship  between  the  subdural  space  and  the  many  lymph- 
spaces,  especially  at  the  base  of  the  skull,  but  also  on  account  of  the 
mingling  with  cerebrospinal  fluid,  which  is  constantly  being  renewed  and 
constantly  in  motion.  If  the  patient  survives,  the  coagulated  blood  dis- 
appears, though  slowly,  and  only  an  extensive  pigmentation  on  the  inner 
surface  of  the  dura  remains  as  a  trace  of  the  extravasation.  Occasionally 
cystic  cavities  develop.  They  are  filled  with  serous  fluid  and  may  be 
the  cause  of  later  disturbances.  The  bearing  of  such  traumatic  extrava- 
sations on  pachymeningitis  hemorrhagica  may  only  be  referred  to  here. 

Symptoms. — A  constant  clinical  picture  of  subdural  hemorrhage  cannot 
be  described;  for,  in  addition  to  the  fact' that  it  is  usually  combined  with 
contusion  of  the  brain,  it  presents  great  varieties  as  to  size,  form,  and 
site  of  extravasation.  To  be  sure,  it  presents  the  combination  of 
symptoms  characteristic  of  intracranial  hemorrhage.  The  question, 
however,  whether  hemorrhage  is  extradural  or  intradural,  can  be  decided 
from  the  symptoms  only  under  particularly  favorable  circumstances.  A 
prominent  symptom  is  marked  disturbance  of  consciousness;  but  even 
in  regard  to  the  free  interval,  opinions  differ  widely.  While  Jacobson 
and  Allen  Starr  believe  that  a  long-continued  free  interval  points  more 
to  extradural  than  to  intradural  hemorrhage,  other  authors  are  of  decid- 
edly the  opposite  opinion.  Leclerc  found  a  free  interval  varying  from 
several  hours  to  two  months  in  duration.  According  to  Brion,  there  is 
as  a  rule  a  latent  period  of  five,  six,  or  seven  days  in  cases  of  intradural 
hemorrhage;  while  as  remarked,  in  extradural  hemorrhage  from  the 
middle  meningeal  artery  the  free  interval  usually  continues  only  several 
hours.  On  the  whole,  the  course  is  apparently  more  protracted  in  sub- 
dural hemorrhage;  though,  on  the  other  hand,  very  rapidly  developing 
cases  have  been  observed.  Pressure-pulse  and  stertorous  respiration  are 
also  usually  present,  accompanying  these  forms  of  extravasation.  Starr 
assumes  that  in  intradural  hemorrhage  there  is  an  increase  in  frequency 
of  the  pulse  from  the  beginning.  Manifestations  referable  to  localized 
pressure,  contralateral  hemiplegias,  aphasia,  etc.,  do  occur  in  connection 
with  intradural  hemorrhage.  Aphasia  caused  by  pressure  on  Broca's 
convolution  is  by  no  means  a  rare  occurrence — according  to  Brion,  it 
occurs  in  one-third  of  the  cases.  On  the  other  hand,  monoplegias,  or 
conditions  affecting  principally  the  lower  extremities,  have  been  observed, 
particularly  in  cases  of  intradural  hemorrhage.  This  does  not  take  place 
in  typical  cases  of  hemorrhage  from  the  middle  meningeal  artery.  The 
fact  that  the  site  of  hemorrhage  is  much  less  constant  than  in  hemorrhage 
resulting  from  rupture  of  the  middle  meningeal  artery  produces  a  variety 
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of  local  symptoms,  which  are  of  importance  in  differential  diagnosis. 
Owing  to  the  irregularity  in  outline  of  these  hsematomata,  centres  quite 
widely  separated  may  be  affected  at  the  same  time,  while  those  inter- 
vening may  remain  free.  An  important  point  bearing  on  the  existence 
of  intradural  hrcmatoma  is  evidence  of  injury  of  the  nerve-roots  at  the 
base  depending  upon  extension  of  extravasation  to  the  base. 

In  a  noteworthy  case,  operated  upon  by  Henle,  a  diagnosis  was 
made  of  intradural  hrematoma  in  the  region  of  the  right  anterior 
fossa  of  the  skull  and  of  the  central  convolutions.  The  diagnosis  was 
confirmed  by  the  operation.  The  patient,  who  was  thirty-one  years  old, 
had  been  thrown  from  a  sleigh  against  the  curbstone.  There  was  pri- 
mary loss  of  consciousness  lasting  twelve  hours.  In  the  course  of  three 
weeks  he  gradually  developed  paresis  of  the  left  leg  and  of  the  lower 
branch  of  the  left  facial,  the  left  arm  remaining  free;  there  were  ptosis 
on  the  right  side;  bilateral  choked  disk,  more  marked  on  the  right  side; 
marked  amblyopia  on  the  right  side;  anosmia  on  the  right  side. 

Unilateral  convulsions  apparently  occur  more  frequently  in  connection 
with  intradural  hemorrhage  than  with  extradural. 

The  behavior  of  the  pupils  is  as  variable  as  in  extradural  hemorrhage. 
Rise  of  the  body  temperature  is  observed  more  frequently  than  in  extra- 
dural hemorrhage,  and  may  perhaps  be  caused  by  the  rapid  absorption 
of  the  extravasation. 

Diagnosis. — From  the  above,  it  appears  that  in  the  case  of  subdural 
hemorrhage  the  diagnosis  of  intracranial  hemorrhage  can  be  arrived 
at  with  quite  a  degree  of  certainty,  but  that  only  under  particularly 
characteristic  circumstances  can  cases  of  intradural  and  extradural 
hemorrhage  be  differentiated. 

Prognosis. — Owing  to  the  great  variation  of  individual  cases,  as  they 
have  been  observed,  it  is  impossible  to  offer  a  general  prognosis  in 
intradural  hemorrhage.  It  is  obvious  that  in  cases  in  which  the  brain 
is  practically  floating  in  a  pool  of  blood,  cases  that  are  classed  among 
the  severest  cranial  injuries,  the  prognosis  is  unfavorable  from  the 
beginning.  On  the  other  hand,  after  loss  of  consciousness  for  several 
weeks  there  may  be  gradual  absorption  of  the  extravasation,  circulation 
may  be  restored,  and  the  cerebral  cortex  again  react.  Consciousness, 
dawning  a  little  at  first,  gradually  returns  entirely,  and  complete  recovery 
takes  place. 

The  prognosis  of  intradural  hemorrhage  must  not  be  viewed  too  favor- 
ably, for  in  addition  to  those  cases  in  which  through  increased  general 
pressure  paralysis  of  the  cardiac  and  respiratory  centres  takes  place, 
there  are  others  in  which  through  long-continued  pressure  on  the  cortical 
centres  there  results  a  cortical  atrophy,  which  is  followed  by  degenera- 
tion of  the  lateral  columns  of  the  spinal  cord. 

Treatment. — The  views  in  regard  to  treatment  are  undergoing  a  change. 
While  v.  Bergmann  in  his  teachings  on  cranial  injuries  occupies  a  very 
conservative  stand  and  advises  purely  expectant  treatment,  many  cases 
have  been  reported  in  which  active  treatment  was  successful.  If  all 
manifestations  indicating  the  site  of  operation  are  absent,  if  only  severe 


INJURIES  OF  THE  INTRACRANIAL  VESSELS.  231 

general  pressure  symptoms  exist,  good  results  can  hardly  be  expected 
from  operative  interference.  If,  however,  the  life  of  the  patient  be 
threatened  by  the  pressure  of  the  extravasation  and  the  symptoms 
permit  a  fairly  certain  conclusion  as  regards  its  site,  one  should  certainly 
relieve  pressure  by  trephining.  Usually,  whether  hemorrhage  is  extra- 
dural  or  intradural  it  can  only  be  discovered  after  the  skull  has  been 
opened.  If  no  blood  is  found  outside  the  dura,  or  if  the  dura,  trans- 
parently bluish,  bulges  forward  into  the  trephirie-opening,  and  there 
is  absence  of  brain  pulsation  at  that  particular  site,  the  dura  should  be 
incised  and  the  blood  removed  as  completely  as  possible.  A  compli- 
cating contusion  of  the  brain  can  only  be  favorably  influenced  by  such 
a  procedure,  as  the  circulation  will  be  improved.  In  25  cases  of  intra- 
dural hemorrhage  in  which  trephining  was  performed  on  account  of 
threatened  danger  from  compression  of  the  brain,  Brion  observed  21 
recoveries.  Brion  lays  particular  stress  on  the  fact  that  just  as  puncture 
for  extensive  pleural  exudates  favors  absorption  of  that  portion  of  the 
exudate  allowed  to  remain,  so  also  the  removal  of  only  a  part  of  the 
extravasated  blood  may  favor  the  absorption  of  the  blood  allowed  to 
remain. 

Cases  even  with  a  protracted  course,  in  which  paralysis,  aphasia,  etc., 
had  existed  for  weeks  and  months,  showed  good  results  after  trephining. 
In  Henle's  case,  previously  mentioned,  the  constantly  increasing  ambly- 
opia  resulting  from  choked  disk  was  the  indication  for  trephining  twenty- 
two  days  after  injury,  and  the  operation  was  successful  from  every  point 
of  view. 

In  regard  to  the  choice  of  site  for  trephining,  the  same  principles  may 
be  applied  as  were  stated  in  the  case  of  hemorrhage  from  the  middle 
meningeal  artery. 

Injuries  of  the  Cerebral  Carotid. — The  internal  carotid  has  been 
found  injured  within  the  cranial  cavity  as  the  result  of  punctured  wounds 
through  the  skull,  and  particularly  through  the  orbit;  also  by  projectiles 
from  firearms  and  splinters  of  bone;  further,  in  fractures  of  the  base  of 
the  skull,  particularly  when  they  have  resulted  from  severe  lateral  com- 
pression of  the  skull,  the  vessel  being  torn  during  the  production  of  a 
widely  gaping  fissure.  Both  carotids  have  been  found  torn  at  the  same 
time. 

Intracranial  lesions  of  the  carotid  are  disproportionately  less  frequent 
than  such  injuries  of  the  middle  meningeal  artery.  This  may  be  due 
partly  to  the  peculiar  arrangement  of  the  sinus  cavernosus,  which,  being 
placed  between  the  artery  and  the  bony  wall,  allows  the  artery  a  certain 
freedom  of  motion,  permitting  it  to  slip  aside  opposite  fissures  intersecting 
it.  Whenever  there  is  complete  laceration  blood  probably  pours  out 
with  so  much  force  and  in  such  large  quantities  that  death  takes  place 
in  a  very  short  time.  Marchant,  however,  cites  a  case  in  which  during 
a  duel  a  dragoon  had  his  ophthalmic  artery  severed  at  its  junction  with 
the  carotid  by  a  sabre-blow,  and  lived  for  sixteen  days. 

Prompt  ligation  of  the  common  carotid  might  prove  successful  if  it 
were  possible  to  make  a  diagnosis. 


232  INJURIES  OF  THE  INTRACRANIAL   VESSELS. 

Exophthalmos  Pulsans  (Arterioaneurysm  of  the  Internal  Carotid). 
—Though  the  lesions  of  the  above  artery  have  hardly  more  than  patho- 
logical significance,  the  injuries  of  the  carotid  at  the  base  of  the  skull 
play  an  important  part  in  the  etiology  of  a  condition  known  as  exoph- 
thalmos  pulsans.  Travers  recognized  (1813)  as  its  cause  an  abnormal 
communication  between  the  cerebral  carotid  and  cavernous  sinus,  ex- 
plaining its  occurrence  through  an  aneurysm  by  anastomosis. 

The  condition  occurs  both  spontaneously  and  as  the  result  of  cranial 
injury.  Sattler,  in  his  great  treatise  on  exophthalmos  pulsans,  refers  to 
traumatic  origin  in  59  of  106  cases.  Slomann  estimated  the  number  of 
traumatic  cases  at  71  per  cent,  and  found,  as  did  other  observers,  a  more 
frequent  occurrence  in  males,  in  the  ratio  of  57  to  12.  Corresponding 
with  this  the  average  age  in  traumatic  cases  is  considerably  less  (28.2 
years)  than  in  those  occurring  spontaneously  (37.7  years).  Up  to  the 
present  time  an  injury  of  the  internal  carotid  in  the  cavernous  sinus, 
and  the  development  of  an  arteriovenous  aneurysm  have  been  positively 
confirmed  by  autopsy  in  at  least  5  cases. 

In  a  case  of  Nelaton  (a  man  twenty-one  years  old)  the  point  of  an 
umbrella  had  been  thrust  through  the  right  lower  eyelid.  Within  two 
months  a  distinct  exophthalmos  pulsans  developed.  The  carotid  had 
been  penetrated  within  the  cavernous  sinus  and  below  the  body  of  the 
sphenoid  bone. 

In  cases  caused  by  trauma  there  is  usually  violence  of  a  nature  most 
likely  to  produce  fracture-  of  the  base  of  the  skull,  as,  for  example,  in 
falling  and  striking  the  head,  or  by  contrecoup  when  landing  on  the  feet, 
through  a  blow  on  the  top  of  the  head,  in  the  face,  or  the  orbital  region, 
or  through  the  head  being  caught  and  squeezed ;  further  by  direct  injury 
through  puncture  or  blows  in  the  region  of  the  eye,  gunshot-wounds,  etc. 

Well-developed  cases  are  characterized  by  marked  protrusion  of  the 
eyeball.  The  eyeball  can  be  forced  back  into  the  orbital  cavity  without 
producing  pain,  but  as  soon  as  pressure  is  removed  it  returns  to  its 
former  position.  The  upper  eyelid  is  swollen  and  tense,  the  conjunctiva 
ecchymosed,  and  the  bloodvessels  traversing  it  are  markedly  dilated 
arid  deep  red  in  color.  The  cornea  is  usually  dull  and  lustreless,  the 
pupil  widely  dilated  and  fixed.  Vision  is  very  m'uch  diminished  or 
entirely  lost,  rarely  unimpaired  or  only  slightly  affected.  Ophthalmo- 
scopic  examination  shows  choked  disk  and  retinal  veins  markedly  dilated, 
frequently  also  a  venous  pulse.  In  the  later  stages  the  papilla  appears 
atrophic.  Motility  of  the  eyeball  and  the  eyelids  is  disturbed,  usually  in 
connection  with  the  swelling  and  protrusion.  Schalkhauer  especially  has 
pointed  out  that  abducens  paresis  is  a  pretty  constant  symptom  of  well- 
developed  exophthalmos  pulsans,  being  brought  about  by  the  pressure 
of  the  aneurysmal  sac  (Blutsach)  on  the  abducens  nerve  within  the  cranial 
cavity.  Abducens  paresis  is,  however,  pathognomonic  only  when  it 
develops  in  the  course  of  the  disease.  In  the  histories  of  two  cases  from 
the  Zurich  clinic,  placed  at  the  author's  disposal  through  the  kindness 
of  Kronlein,  the  occurrence  of  abducens  paresis  was  not  noted  until  the 
third  and  fourth  weeks,  respectively.  The  pulsation  of  the  eyeball  is 
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particularly  noticeable;  a  distinct  whirring  is  detected  if  the  hand  be 
laid  on  the  eyeball.  Above  and  to  the  inner  side  of  the  eyeball  a  pul- 
sating swelling  is  generally  seen,  varying  in  size  from  that  of  a  bean  to 
that  of  a  filbert.  With  the  stethoscope  a  loud  blowing  sound  can  be 
heard  over  the  orbital  region,  at  times  over  the  entire  head.  This  is 
synchronous  with  the  radial  pulse.  The  patients  usually  complain  of 
more  or  less  headache,  of  a  painful  pounding  and  buzzing  in  the  head 
and  ears.  Pulsation  and  noise  cease  at  once  if  the  common  carotid  be 
compressed.  Not  infrequently  there  is  profuse  bleeding  from  the  nose. 
In  Nelaton's  case  blood  escaped  from  the  venous  sinus  into  the  cavities 
of  the  sphenoid  and  then  into  the  nose. 

Symptoms. — Occasionally  the  symptoms  appear  after  twenty-four 
hours;  usually,  however,  they  appear  after  several  days  or  weeks,  so 
that  it  takes  several  months  to  a  year  for  all  of  the  symptoms  to  develop. 
The  course  is  rarely  more  protracted.  In  a  case  observed  by  Poirier 
the  symptoms  of  a  right  exophthalmos  pulsans  appeared  fully  eight  years 
after  a  shot  in  the  right  parotid  region  from  a  revolver.  Spontaneous 
subsidence  of  symptoms  is  rare,  but  may  take  place  after  years.  More 
frequently  death  takes  place  suddenly,  preceded  now  and  then  by  par- 
alysis and  disturbance  of  speech. 

Treatment. — In  regard  to  treatment,  the  results  with  intermittent  digital 
compression  of  the  common  carotid  in  traumatic  cases  are  not  good,  as 
the  walls  of  the  injured  vessel,  except  at  the  site  of  laceration,  are  healthy, 
the  intima  smooth  and  normal  in  character,  and  the  conditions  for  coagu- 
lation of  blood  within  the  artery  generally  unfavorable.  At  the  same 
time  compression  should  be  tried  in  every  case  before  ligating.  Acupunc- 
ture, galvanopuncture,  injection  of  ergotin  or  coagulating  fluids,  are  not 
only  ineffectual,  but  decidedly  dangerous.  The  best  results  have  been 
obtained  by  ligation  of  the  common  carotid.  Sattler  found  that  of  56 
cases  of  pure  varicose  aneurysm  of  the  carotid  sinus, .in  which  ligation 
of  the  carotid  had  been  performed,  37  recovered,  in  11  the  results  were 
negative,  and  8  died.  In  a  case  operated  upon  by  Kronlein  the  symp- 
toms remained  unchanged  after  ligation  of  the  one  carotid,  and  it  was 
only  after  the  other  carotid  had  been  ligated  that  the  symptoms  gradually 
subsided. 


INJURIES  OF  THE  CRANIAL  NERVES  DURING  THEIR  COURSE 
IN  AND  THROUGH  THE  SKULL. 

Injuries  of  the  cranial  nerves  during  their  course  within  and  through 
the  skull  are  almost  entirely  of  diagnostic  significance.  The  cranial 
nerves  may  be  divided,  contused,  or  compressed  by  different  kinds  of 
violence,  and  in  consequence  their  functions  are  partially  or  totally  lost. 
Paralysis  of  the  region  supplied  by  the  respective  nerves  is  the  direct 
result  of  such  lesions.  Some  of  these  injuries  are  caused  directly  by 
penetrating,  punctured,  or  gunshot- wounds ;  others  occur  in  connection 
with  fracture  of  the  base  of  the  skull.  If  the  line  of  fracture  involves 
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the  foramen  or  canal  through  which  the  respective  nerve  leaves  the 
cranial  cavity,  the  nerve  may  be  partially  or  completely  torn  off;  or  it 
may  be  divided,  contused,  or  compressed  by  a  broken  splinter  of  bone. 
But  even  in  the  absence  of  fracture,  nerves  may  be  torn  off  in  the  same 
way  as  has  been  observed  in  the  case  of  the  vessels  of  the  pia  and  dura. 
Finally,  nerves  may  be  injured  by  the  pressure  of  blood  escaping  into 
the  bony  canals  from  fissures  in  bones,  also  in  extensive  supradural  and 
subdural  extravasations  the  nerves  suffer  impairment  of  function. 

FIG.  79. 


Intracranial  venous  sinuses  on  right  side ;  cranial  nerves  as  they  pierce  dura  on  left  side. 

(Amberger.) 

Besides  those  paralyses  of  the  cranial  nerves  following  immediately  or 
soon  after  injury,  there  are  paralyses  which  develop  some  time  after 
injury.  These  depend  upon  an  inflammation  progressing  along  the  trunk 
of  the  nerve.  This  neuritis  ascendens  is  a  frequent  cause  of  basilar 
meningitis.  Conversely,  an  existing  purulent  inflammation  at  the  base 
of  the  brain  may  be  followed  by  a  neuritis  descendens  travelling  periph- 
erally within  the  nerve-sheath,  and  which  may  be  the  cause  of  paralysis 
developing  later. 

Isolated  paralyses  of  cranial  nerves  are  on  the  whole  rare.  More  often 
several  cranial  nerves  are  injured  at  the  same  time.  It  is  evident  that 
from  the  existing  paralyses  one  can  draw  conclusions  regarding  the 
direction  of  a  fracture  of  the  base.  As,  however,  injuries  of  the  cortical 
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centres,  as  well  as  of  the  ganglia  of  the  trunks,  etc.,  may  be  followed  by 
paralyses  of  the  cranial  nerves,  this  subject  offers  a  rich  field  for  the 
exercise  of  diagnostic  skill. 

The  prognosis  of  injuries  of  nerves  depends  upon  the  cause.  After 
lacerations  and  extensive  contusion  paralysis  is  permanent;  extravasa- 
tions of  blood  producing  pressure  may  be  absorbed  or  may  be  removed 
by  operative  measures,  following  which  function  is  gradually  restored. 

There  is  no  treatment  for  the  paralysis  that  can  be  seriously  considered. 

Olfactory  Nerve. — One  or  both  of  the  olfactory  bulbs  have  been 
found  injured  by  punctured  wounds  in  the  region  of  the  nose  as  the  result 
of  gunshots  and  following  violence  with  blunt  objects.  The  latter  may 
strike  the  frontal  region  directly;  but  more  frequently  injuries  are  pro- 
duced by  contrecoup  from  the  occipital,  temporal,  or  parietal  regions. 
It  is  plausible  that  in  fractures  of  the  base  extending  to  the  anterior  fossa 
of  the  skull  the  nerves  traversing  the  horizontal  plate  of  the  ethmoid 
may  be  torn  off  at  the  moment  that  the  edges  of  the  fissures  are  forced 
apart,  as  this  is  analogous  to  the  tearing  off  of  the  middle  meningeal 
artery  at  the  foramen  spinosum.  Frequently  the  frontal  lobes  of  the 
hemispheres  are  crushed  at  the  same  time.  Pressure  from  hemorrhage 
into  the  nerve-sheaths,  also  pressure  from  extensive  extravasations  into 
the  anterior  fossa  of  the  skull,  may  cause  anosmia.  This  must  be  assumed 
to  be  the  cause  when  sooner  or  later  the  sense  of  smell  is  restored.  In 
the  case  of  Henle,  mentioned  in  connection  with  intradural  hemorrhage, 
there  was  anosmia  on  the  right  side  in  addition  to  other  symptoms. 
Anosmia  may  be  produced,  however,  by  a  deflected  septum,  and  this 
should  be  considered  whenever  the  sense  of  smell  is  tested.  Whether 
after  evacuation  of  the  blood-clot,  which  was  successful  in  all  other 
respects,  the  sense  of  smell  was  also  restored,  is  not  mentioned  in  the 
history  of  the  case.  Paralysis  of  the  olfactory  nerve  may  exist  alone — 
in  fact,  it  may  be  the  only  disturbance  following  cranial  injury,  but  more 
frequently  it  is  combined  with  other  forms  of  paralysis. 

Optic  Nerve. — Cases  of  injury  of  the  optic  nerve  are  numerous,  but 
their  detailed  description  is  more  properly  a  subject  for  a  text-book  on 
ophthalmology.  Punctured  and  incised  wounds  of  the  optic  nerve  have 
been  observed  anywhere  between  the  sclerotic  and  the  base  of  the  brain; 
also  complete  laceration  close  to  the  sclerotic,  and  shot  injuries  of  one 
or  both  optic  nerves.  Heister  observed  that  in  gunshot-wounds  of  the 
temporal  region  both  optic  nerves  may  be  injured  without  involvement 
of  the  eyeball.  Rose  was  accustomed  to  mention  in  his  lectures  an  obser- 
vation of  his  own  concerning  a  Russian  student,  who,  in  attempting  to 
commit  suicide,  shot  through  the  optic  nerves  at  the  chiasma,  and  natu- 
rally was  totally  blind. 

Injuries  of  the  optic  nerve  occur  most  frequently  in  connection  with 
fracture  of  the  base  of  the  skull,  especially  fractures  of  the  roof  of  the 
orbit.  Fissures  traversing  the  walls  of  the  optic  canal  are  particularly 
liable  to  injure  the  nerve,  which  in  this  situation  is  firmly  attached  to 
the  bone.  Holder  found  in  86  cases  of  fracture  of  the  base  in  which  the 
anatomical  relations  were  carefully  investigated,  that  in  53  cases  there 
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were  injuries  of  the  bones  forming  the  above  canal.  The  usual  conse- 
quences of  such  injuries  are  extravasations  of  blood  into  the  sheaths  of 
the  optic  nerve.  Distortion  and  laceration  by  sharp  edges  may  also 
result.  Transfixion  or  compression  by  broken  splinters  of  bone  has  been 
found  here  as  well  as  more  posteriorly. 

Disturbances  of  vision  observed  after  violence  inflicted  upon  the  skull 
with  blunt  objects  are  divided  into  those  that  develop  immediately  after 
injury  and  are  permanent;  those  that,  developing  immediately  or  soon 
after  injury,  disappear  in  part  or  entirely  after  some  time;  and,  finally, 
those  which  develop  later.  If  actual  destruction  of  the  substance  of  the 
optic  nerve  has  taken  place,  the  disturbance  of  vision  is  naturally  sudden 
and  permanent.  If  hemorrhage  interferes  with  the  conductivity  of  the 
optic  nerve,  disturbance  of  vision  also  takes  place  immediately  or  soon 
after  injury.  Under  some  circumstances  this  may  be  permanent;  but  in 
a  part  of  these  injuries  there  is  the  chance  that  after  the  blood  has  been 
absorbed  and  the  nerve  relieved  a  certain  degree  of  functional  power 
will  be  restored. 

Hemorrhage  into  the  sheath  of  the  optic  nerves  has  a  decidedly  more 
unfavorable  prognosis  than  extravasation  surrounding  the  chiasina  or 
optic  tract.  Late-developing  disturbances  of  vision  following  cranial 
injuries  are  almost  always  referable  to  secondary  intracranial  disease, 
especially  of  the  brain  and  meninges. 

According  to  Leber,  it  can  be  determined  by  ophthalmoscopic  ex- 
amination whether  the  nerve- trunk  is  affected  in  front  or  behind  the 
entrance  of  the  central  artery  of  the  retina;  for  if  behind  the  entrance 
of  the  artery,  the  fundus  appears  normal  at  first,  and  only  after  several 
weeks  a  discoloration  of  the  papilla  becomes  noticeable;  while  if  in 
front  of  the  entrance  of  the  artery  the  vessels  are  hardly  visible,  as  in 
embolism  of  the  retina. 

Oculomotor,  Trochlear,  and  Abducens  Nerves. — The  third  cranial 
nerve  has  been  injured  many  times  in  connection  with  punctured  wounds 
penetrating  the  orbital  roof.  However,  it  is  injured  more  frequently 
in  connection  with  severe  cranial  injuries,  especially  fractures  of  the 
base.  Pressure  of  an  arteriovenous  aneurysm  in  the  carotid  sinus,  and 
particularly  extensive  extravasation,  may  be  followed  by  oculomotor 
paralysis.  In  regard  to  the  latter  accident,  an  extensive  hsematoma 
from  the  middle  meningeal  artery  spreading  down  into  the  middle  fossa 
of  the  skull  may  produce  direct  pressure  on  the  nerve-trunk.  Hutchirison 
assumed  this  to  be  the  condition  in  a  case  of  laceration  of  the  meningeal 
artery  in  which  the  pupil  of  the  same  side  was  widely  dilated,  and 
remarks  that  not  all  fibres  of  the  oculomotor  nerve  are  equally  sensitive 
to  pressure.  As  a  matter  of  fact,  dilatation  of  the  pupil,  and  possibly 
also  ptosis,  are  not  infrequently  found  as  the  only  signs  of  injury  of 
this  nerve.  Also  the  cortical  centres  of  the  oculomotor  nerve,  apparently 
situated  in  front  of  and  below  the  arm  centres,  may  be  disturbed  by 
contusion  or  localized  pressure  arid  produce  paresis  of  the  eye  muscles. 
In  a  case  of  total  right-sided  oculomotor  paralysis  combined  with  par- 
alysis of  the  left  arm,  which  subsided  to  considerable  degree  in  the  course 
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of  six  weeks,  a  diagnosis  was  made,  according  to  Van  Wess,  of  hemor- 
rhage located  at  the  right  crus  cerebri  pressing  upon  the  oculomotor 
trunk  and  the  pyramidal  fibres. 

Trochlear  paralysis  seldom  occurs  alone,  but  is  combined  more  fre- 
quently with  paralyses  of  other  muscles  of  the  eye.  In  a  case  success- 
fully trephined  by  Kronlein  on  account  of  hemorrhage  from  the  left 
middle  meningeal  artery,  there  remained  a  left-sided  trochlear  paralysis 
after  a  right-sided  cortical  hemiplegia  of  the  extremities  and  facial  nerve 
had  disappeared. 

The  abducens  nerve  seems  to  be  the  one  oculomotor  nerve  particularly 
exposed  to  injury,  owing  to  its  long  course  within  the  skull  and  its 
relation  to  the  apex  of  the  petrous  portion,  which  is  frequently  frac- 
tured. Indeed,  some  authors  consider  intracranial  abducens  paralysis 
a  frequent  occurrence,  but  Purtscher,  Kohler,  and  Th.  v.  Schroder 
draw  attention  to  the  fact  that  it  is  by  no  means  so  frequent,  even 
taking  into  account  that  in  the  presence  of  severe  general  disturbances 
following  cranial  injuries  the  possible  existence  of  paralysis  of  the 
muscles  of  the  eye  might  easily  be  overlooked. 

Of  58  cases  of  traumatic  abducens  paralysis  compiled  from  literature 
by  v.  Schroder,  12  were  isolated  unilateral  and  8  bilateral.  A  case 
of  nuclear  bilateral  combined  with  unilateral  facial  paralysis  is  reported 
by  Van  Wess.  Abducens  paralysis  occurring  in  the  course  of  an  exoph- 
thalmos  pulsans  has  been  mentioned. 

Trigeminal  Nerve. — Isolated  trigeminus  paralysis  is  certainly  a  rare 
occurrence.  Anaesthesia  of  the  face  has  been  found  more  frequently 
in  combination  with  paralysis  of  other  cranial  nerves  following  fractures 
of  the  base.  Dunn  found  paralysis  of  the  fifth,  sixth,  and  seventh 
cranial  nerves  on  the  right  side  six  weeks  after  severe  cranial  injury. 
Regarding  a  case  of  multiple  cranial  nerve  injury  in  which  the  trigeminal 
nerve  was  involved  also,  see  below.  Injury  of  single  branches,  either 
in  the  cranial  cavity  or  in  the  bony  canals,  does  occur.  In  one  of 
Kronlein's  cases,  besides  both  abducens  nerves,  two  branches  of  the 
fifth  were  injured;  in  one  of  Sonnenburg's  cases  there  was  present,  in 
addition  to  abducens  paresis,  anaesthesia  over  the  distribution  of  the 
first  and  second  branches  of  the  trigeminal  nerve.  Sonnenburg  assumes 
that  the  trunk  was  injured  above  the  Gasserian  ganglion.  The  usual 
consequence  of  anaesthesia  of  the  trigeminus  following  cranial  injury  is 
so-called  keratitis  neuroparalytica.  In  Kronlein's  case  mentioned  above 
herpes  developed  at  the  sites  of  exit  of  the  infraorbital  and  mental 
nerves  soon  after  injury. 

Facial  Nerve. — It  is  the  unanimous  opinion  of  all  observers  that  of 
all  the  cranial  nerves  the  facial  nerve  is  the  one  most  frequently  injured. 

The  frequency  of  this  occurrence  is  accounted  for  by  the  long  course 
of  the  nerve  through  the  Fallopian  canal  of  the  petrous  portion  of  the 
temporal  bone,  the  latter  being  frequently  involved  in  fractures  of  the 
base  of  the  skull.  As  the  nerve  gives  off  numerous  branches  in  its 
course  through  the  petrous  portion,  it  is  possible  to  determine  more 
accurately  the  site  of  the  nerve  lesion  and  the  course  of  fracture  from 
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the  fact  that  one  branch  or  another  is  disturbed  in  its  function  or  remains 
unimpaired.  If  the  nerve  is  injured  below  the  point  at  which  the 
chorda  tympanse  is  given  off  in  the  lowest  portion  of  the  canal,  all  the 
muscles  of  the  face  are  paralyzed.  The  nerve  has  been  found  injured 
close  to  the  styloid  foramen  as  the  result  of  shots  and  kicks.  In  case  of 
injury  above  the  chorda  tympani  and  below  the  nerve  to  the  stapedius, 
there  is,  in  addition  to  total  facial  paralysis,  disturbance  in  the  secretion 
of  saliva  and  the  sense  of  taste  in  the  anterior  half  of  the  tongue.  A 
lesion  below  the  geniculate  ganglion  and  above  the  branching  of  the 
nerve  to  the  stapedius  produced  in  addition  disturbance  of  hearing  in 
the  form  of  the  so-called  hyperacusis.  In  case  of  an  injury  immediately 
above  the  branching  of  the  superficial  petrosal  nerve  or  at  the  ganglion 
itself,  there  is  added  paralysis  of  the  palatal  muscles.  Finally,  injuries 
situated  centrally  from  the  geniculated  ganglion  leave  the  sense  of  taste 
intact,  while  all  the  other  disturbances  mentioned  above  are  present. 

In  favor  of  a  cortical  lesion  caused  by  pressure  through  hemorrhage 
or  by  a  contusion  are  (besides  the  frequent  involvement  of  adjacent 
motor  areas,  particularly  the  arm  centre)  paralysis  limited  to  the  oral 
and  buccal  branches  of  the  facial  nerve,  the  frontal  branch  remaining 
unaffected,  and  the  fact  that  electrical  excitability  is  preserved.  In 
case  of  a  nuclear  injury  paralysis  is  also  complete;  peripheral  stimula- 
tion still  excites  reflex  movements  in  the  paralyzed  area  in  lesions  above 
the  nucleus. 

A  not  infrequent  cause  of  late-developing  facial  paralysis  is  neuritis 
ascendens  mentioned  above,  which  is  very  liable  to  lead  to  fatal  basilar 
meningitis. 

Injury  of  the  facial  nerve  is  frequently  combined  with  injury  of  the 
auditory  nerve  and  of  the  abducens  nerve. 

Auditory  Nerve. — Isolated  injury  of  the  eighth  cranial  nerve  has 
rarely  been  observed,  and  would  be  difficult  to  diagnosticate.  Dis- 
turbances of  hearing  following  cranial  injuries  may  be  caused  by  lesions 
of  the  labyrinth  or  of  the  tympanic  cavity.  In  most  cases  the  facial 
nerve  of  the  same  side  is  injured  at  the  same  time.  This  corresponds 
to  the  anatomical  relations.  A.  Heer  found  this  to  be  the  condition 
in  6  of  9  cases.  Bilateral  lesions  of  the  auditory  nerve  occasionally 
observed  in  symmetrical  fractures  of  the  base  do  not  attract  particular 
attention. 

Regarding  injuries  of  the  ninth  to  the  twelfth  pairs  of  nerves  few 
observations  have  been  made.  They  cause  difficulty  in  swallowing  and 
moving  the  tongue.  They  are  almost  always  combined  with  other 
nerve  injuries.  A  case  of  fracture  of  the  base  with  paralyses  in  the 
distribution  of  the  tenth  and  twelfth  nerves  has  been  reported  by 
Stierlin.  (Figs.  29  to  32.) 


CONTUSIONS  OF  THE  BRAIN.  239 

CONTUSIONS  OF  THE  BRAIN. 

BY   PROF.  DR.  R.  U.  KRONLEIN. 

External  violence  affecting  the  skull  may  be  transmitted  to  the 
brain,  producing  in  the  latter  injuries,  of  greater  or  less  severity,  which 
possess  the  anatomical  character  of  a  solution  of  continuity  of  tissue. 
Only  these  injuries  will  be  discussed  here.  Simple  functional  and 
circulatory  disturbances  of  the  brain,  even  if  caused  by  traumatism,  will 
not  be  considered,  as  in  them  the  anatomical  changes  found  do  not 
result  in  a  solution  of  continuity  of  tissue.  Such  traumatic  disturbances 
have  been  discussed  in  preceding  chapters  on  cerebral  concussion  and 
compression  of  the  brain. 

Owing  to  the  almost  complete  closure  of  the  bony  capsule  of  the 
skull  in  the  adult,  direct  injury  to  the  brain,  in  the  sense  of  a  solution 
of  continuity  of  tissue  as  a  result  of  external  violence  without  injury  of 
the  skull  at  the  same  time  seems  hardly  possible.  The  only  place 
where  the  anatomical  structures  renders  such  direct  injury  of  the  brain 
possible  is  at  the  apex  of  the  orbital  cavity,  where  at  the  sphenoidal 
fissure  there  is  an  extensive  opening,  which  occasionally  allows  the 
passage  of  small  pointed  instruments  and  projectiles  to  the  middle  fossa 
of  the  skull  and  the  adjacent  portions  of  the  brain.  Cases  have  been 
reported  in  which  the  point  of  a  foil  or  the  broken  blade  of  a  "schlager," 
or  a  grain  of  shot  have  found  their  way  to  the  brain  through  the  above- 
mentioned  fissure.  A  patient  in  whom  Zehender  observed  the  latter 
condition  expired  instantly;  the  grain  of  shot  had  passed  through  the 
sphenoidal  fissure  to  the  posterior  fossa  of  the  skull. 

Excluding  such  rare  exceptions,  traumatic  solution  of  continuity  of 
brain-tissue  takes  place  indirectly  through  the  medium  of  the  bony 
capsule.  This  is  brought  about  by  external  violence,  whether  such 
injury  consists  of  a  sudden  change  in  the  shape  of  the  skull,  the  latter 
returning  to  its  former  shape  immediately  after  injury,  or  in  a  fracture 
or  wound  of  the  bones.  Injuries  of  the  brain  which  are  discussed  below 
are  frequently  met  with  as  complications  of  contusions  and  perforation 
of  the  skull. 

In  the  great  majority  of  cases  the  surgeon  has  to  deal  with  brain 
injuries  which  are  in  the  nature  of  contusions.  This  applies  naturally 
to  all  those  injuries  that  result  from  violence  with  blunt  objects  or  from 
broad  surfaces;  but  even  in  punctured  and  lacerated  wounds  of  the 
skull,  if  they  extend  to  the  brain-substance,  the  lesion,  as  far  as  the 
brain  is  concerned,  shows  the  character  of  a  contusion  more  than  that 
of  a  clean  incised  wound.  In  the  first  place,  as  a  cause  of  this  phe- 
nomenon it  is  found  that  penetrating  instruments  become  blunted  in 
traversing  the  bony  capsule  of  the  skull;  and  in  the  second  place,  that 
the  soft  consistency  of  the  brain -substance,  in  accordance  with  hydro- 
dynamic  laws,  easily  transmits  force  in  all  directions,  and  therefore 
also  in  a  direction  perpendicular  to  that  of  the  inflicted  violence.  At 
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all  events,  there  is,  anatomically  considered,  no  wide  difference  between 
the  forms  of  traumatic  brain  injuries  produced  by  different  mechanisms, 
but  only  a  gradual  transition,  which  is  manifested  by  the  wider  or 
narrower  zone  of  contusion  surrounding  the  area  of  solution  of  con- 
tinuity: and  for  practical  purposes  it  is  sufficient  to  divide  trau- 
matic injuries  of  the  brain  into  two  groups,  contusions  of  the  brain 
and  wounds  of  the  brain,  according  to  which  we  consider  contusions 
of  the  brain  (contusio  cerebri)  a  solution  of  continuity  of  tissue  which 
is  not  exposed  to  the  outer  air,  but  covered  by  more  superficial  and 
uninjured  layers  of  tissue,  whether  this  latter  is  brain-tissue  itself, 
meninges,  or  the  bony  or  soft  coverings  of  the  skull.  The  term  "wound 
of  the  brain"  is  limited,  on  the  other  hand,  to  a  solution  of  continuity 
of  bra  in- tissue,  which  lies  open  and  exposed,  or  which  has  been  pro- 
duced by  external  violence  only  after  the  latter  has  opened  a  path 
from  the  surface  of  the  head  through  the  various  coverings,  no  matter 
what  variation  in  direction  and  character  this  path  may  show. 

Contusions  of  the  brain  show  solutions  of  continuity  and  destruction 
of  brain-tissue  which  may  present  great  differences  as  regards  size,  situa- 
tion, and  number.  They  may  consist  of  small  punctate  areas  of  con- 
tusion, or  they  may  be  as  large  as  a  cherry  or  walnut  or  a  goose's  egg. 
Frequently  an  entire  lobe  or  several  lobes  may  be  crushed.  Accord- 
ingly the  anatomical  picture  varies.  In  their  recent  state  injuries  of 
slight  extent  and  degree  present  the  appearance  of  hemorrhagic  spots, 
as  they  are  frequently  found  in  cases  of  so-called  spontaneous  cerebral 
hemorrhage;  surrounding  a  central  blood-clot,  possibly  only  as  large 
as  a  pin-head  or  a  pea,  there  extends  a  zone  of  edematous  brain- tissue 
reminding  one  by  its  appearance  of  currant  jelly,  and  in  this  are  scat- 
tered small  deep- red  specks  of  blood,  so  that  the  entire  area  of  contusion 
looks  speckled.  Where  contusion  is  more  severe  and  extensive  there 
may  be  a  large  pool  of  blood,  the  bed  of  which  is  formed  of  irregularly 
torn  brain-substance;  further,  areas  of  extravasations,  between  which 
the  brain-substance  appears  frayed  and  deep  red.  Finally,  an  entire 
brain  area  may  be  destroyed  by  violence  and  transformed  into  a  brown 
or  reddish-brown  mass,  composed  of  blood  and  brain-pulp.  This  may 
be  removed  in  part  by  irrigating  with  a  stream  of  water,  leaving  exposed 
a  large  brain  defect  of  irregular  outline,  with  walls  full  of  clefts  and 
tags  of  tissue.  When  there  is  also  present  a  comminuted  fracture  of 
the  skull,  numerous  large  and  small  fragments  of  bone  are  found  em- 
bedded in  the  pulp,  or  are  driven  still  further  into  the  walls  of  the  cavity. 

While  in  the  injuries  just  described  the  appearance  is  more  that  of 
an  actual  crushing  of  the  brain,  there  are  rarer  forms  of  brain  contusion 
in  which  the  appearance  found  is  decidedly  different.  More  or  less 
extensive  tears  through  the  brain -substance  are  found.  An  actual 
bursting  of  the  brain  takes  place,  which  undoubtedly  depends  upon  the 
same  mechanism  for  its  production  as  does  the  so-called  bursting  fracture 
of  the  skull.  Such  ruptures  of  the  brain  have  been  observed  particu- 
larly in  children.  They  occasionally  extend  through  the  entire  layer  of 
white  medullary  matter  as  far  as  the  ventricle  of  the  brain. 
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The  localization  of  brain  contusions  is  extremely  varied;  indeed,  at 
first  glance  it  appears  subject  to  no  rule.  Rarely  is  a  single  area 
of  contusion  formed;  more  often  several  are  present  at  the  same 
time,  and  frequently  they  are  found  scattered  over  both  cerebral  hemi- 
spheres. Severe  and  extensive  destruction  of  the  cerebral  cortex  is  fre- 
quently combined  with  small  areas  of  contusion  of  the  white  matter, 
and  even  the  large  cerebral  ganglia  are  not  infrequently  affected.  Con- 
tusions are  found  more  commonly  at  the  base  than  at  the  convexity, 
but  it  must  be  noted  in  this  connection  that  the  pons,  crura  cerebri, 
and  the  medulla  oblongata  are  rarely  involved.  In  the  cerebellum  the 
basal  surface  is  most  often  affected  by  contusions,  the  deeper  portions 
of  the  hemispheres  rarely.  Also  the  walls  of  the  fourth  ventricle,  which, 
according  to  Duret's  experimental  researches,  and  according  also  to  v. 
Bergmann's  opinion,  occupy  an  important  place  in  the  table  of  fre- 
quency of  brain  contusion,  are,  according  to  the  author's  observations, 
only  rarely  found  involved  at  the  autopsy  table. 

In  apparent  absence  of  all  laws  for  localization,  areas  of  contusion 
in  the  brain  give  place  to  a  certain  regular  order,  if  these  brain  injuries 
are  considered  not  by  themselves  merely,  but  in  connection  with  the 
fractures  of  the  skull  which  so  frequently  accompany  them.  It  is  true 
that  a  simple  change  in  shape  of  the  skull  as  the  result  of  violence 
from  broad  surfaces  may  produce  considerable  contusion  of  the  brain, 
even  if  the  cranial  spheroid  is  not  strained  beyond  the  limits  of  elasticity 
of  its  bony  capsule,  and  no  fracture  is  produced.  The  mechanism  of 
this  process  is  the  same  as  that  concerned  in  the  production  of  injuries 
of  the  skull  and  the  brain  at  the  same  time,  and  may  be  formulated  in 
the  following  manner: 

1.  In  bursting  fractures  of    the  skull    the  accompanying   contusion 
areas  of  the  brain  generally  lie  in  the  direction  of  the  inflicting  violence, 
being  usually  more  severe  at  the  poles  of  the  line  of  force — i.  e.,  at  those 
portions  of  the  brain  which  receive  the  direct  impact  at  the  time  that 
the  spheroid  becomes  flattened.     Thus  in  longitudinal  fractures  of  the 
base  (of  the  skull),  the  frontal  lobe  of  the  cerebrum  and  the  cerebellum 
are  found  contused.     In  transverse  fractures,  both  temporal  lobes;  in 
oblique  fractures,  the  frontal  lobe  of  one  hemisphere  and  the  parietal 
lobe  of  the  other  are  contused.     Deviations  from  this  general  law  are 
predisposed  by  the  peculiarities  of  the  cranial  spheroid  and  of  the  brain- 
substance  itself.     Of  significance  certainly  is  the  greater  friability  of  the 
irregularly  formed  and  therefore  less  elastic  base  when  compared  with 
the  regular  arched  and  elastic  vault.     Also  the  inclusion  of  single  por- 
tions of  the  brain,  in  particular  fossae  and  cavities  at  the  base  (of  the 
skull),  as  a  result  of   which  they   are  more  fixed,  and  therefore  less 
likely  to  escape  injury  than   are  the  free  portions  of   the  brain  at  the 
convexity.     One  should  remember  the  exposed  situations  of   the  tem- 
poral   lobes   in   their  deep  fossse  and  of  the  cerebellum   beneath  the 
tentorium. 

2.  In  localized  comminuted  fractures  of  the  skull  the  principal  con- 
tusions are  found  beneath  the  site  of  fracture. 
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3.  As  explaining  the  multiplicity  of  contusion  areas,  the  semifluid 
consistency  of  the  brain  must  be  considered,  with  its  cavities  and  its 
abundance  of  contained  blood  and  cerebrospinal  fluid.     According  to 
hydrodynamic  laws,  any  violence  affecting  this  mass  at  one  point  can 
be  transmitted  in  directions  other  than  the  line  of  force,  producing  solu- 
tion of  continuity  of  tissue.     But  according  to  the  author's  experience, 
observations  on  human  beings  do  not  bear  out  Duret's  deductions,  for 
lesions  of  the  fourth  ventricle  and  of  the  aqueduct  are  not  of  frequent 
occurrence;   on   the  contrary,   they  are  to  be  considered   among  the 
rare  injuries.     Relatively  speaking,  the  walls  of  the  ventricles  appear 
most  frequently  to  be  affected  by  areas  of  contusion  when  the  direction 
of  violence  coincides  with  the  major  axis  of  these  cavities;  they  occur 
most  frequently  therefore  in  connection  with  longitudinal  fractures  of 
the  base. 

4.  Where  there  are  deep  tears  of  brain-substance  they  are  to  be  con- 
sidered, as  previously  mentioned,  the  result  of  a  bursting — a  rupture 
of  the  brain — occurring  like  bursting  fractures,  in  the  direction  of  the 
inflicting  violence.     Hydrocephalic  brains  in  children,  and  the  skulls  of 
children  in  general,  are  apparently  predisposing  factors  in  the  occur- 
rence of  such  ruptures  of  the  brain. 

Disregarding  contusion  of  the  brain,  which,  as  has  been  seen,  is  the 
most  frequent,  but  not  by  any  means  a  necessary  complication  of  fracture 
of  the  skull,  attention  must  be  drawn  to  laceration  of  the  mcninges  and 
hemorrhage  into,  between,  and  outside  the  brain-membranes.  Rupture 
of  the  dura  mater  is  not  infrequently  found  accompanying  fracture  of 
the  skull.  This  is  true  also  of  lacerations  of  the  pia  mater.  According 
to  its  source,  hemorrhage  at  the  surface  of  the  brain  may  be  either 
supradural,  subdural,  subarachnoidal,  or  subpial,  varying  greatly  as  to 
its  extent.  At  the  same  time  it  is  by  no  means  limited  to  the  region 
of  the  cortical  contusion;  it  may  extend  over  a  large  portion  of  the 
brain,  the  cerebral  cortex  being  intact,  while  the  area  of  contusion  is 
situated  in  the  subcortical  layer  or  in  the  white  medullary  substance. 
These  findings,  however,  indicate  that  meningeal  hemorrhage  does  not 
necessarily  originate  in  the  areas  of  brain  contusion;  that  this  process 
may  in  fact  be  considered  an  unusual  one.  More  frequently  the  blood 
which  has  spread  between  the  meninges  comes  from  the  lacerated 
meningeal  vessels  themselves,  and  the  relation  of  these  extravasations 
to  the  contusions  of  the  brain  lies  in  the  fact  that  the  same  mechanism 
which  in  the  course  of  a  cranial  injury  produces  laceration  of  the  vessels 
in  the  brain  also  brings  about  laceration  of  the  meningeal  vessels.  In 
supradural  hemorrhage  the  trunk  and  branches  of  the  middle  meningeal 
artery  play  the  principal  part:  in  subdural  and  intrameningeal,  the 
veins  emptying  into  the  longitudinal  sinus. 

Course. — The  course  of  contusion  of  the  brain  is  determined  largely  by 
the  fact  that  injuries  of  the  brain  not  communicating  with  the  surface 
cannot  be  reached  by  any  outside  infection,  and  that  indirect  infection 
through  the  circulation  takes  place  only  in  exceptional  cases.  The  course 
is  therefore,  as  a  rule,  unaccompanied  by  septic  or  suppurative  process. 
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It  is  aseptic,  analogous  to  that  of  subcutaneous  injuries  of  other  tissues 
and  organs.  Where,  however,  under  exceptional  circumstances  septic 
or  purulent  processes  take  place  in  an  area  of  contusion,  the  course  and 
termination  are  similar  to  those  in  infected  contused  wounds  of  the  brain. 
These  will  be  discussed  later.  The  pathological  anatomical  course  in 
experimental  contusions,  according  to  E.  Ziegler's  description,  is  as  fol- 
lows: the  area  of  contusion,  in  which  the  blood  that  has  escaped  from 
the  lacerated  vessels  and  the  remains  of  destroyed  brain-substance  form 
a  black  or  blackish-red  soft  or  coagulated  mass,  first  changes  color, 
becomes  more  reddish-brown,  while  through  diffusion  of  the  blood-pig- 
ment the  surrounding  portions  of  the  brain  receive  a  yellow  tinge.  Blood 
and  remains  of  brain-tissue  are  dissolved  and  absorbed  in  the  course  of 
time,  following  the  appearance  of  fat  and  pigmented  granular  cells;  and 
thus  at  the  site  of  contusion,  according  to  its  location  at  the  surface,  in 
the  cortex,  or  in  the  depths  of  the  white  medullary  substance,  there 
results  a  cleft,  a  defect,  a  valley,  or  a  cavity,  which  gradually  fills  as  the 
result  of  a  process  of  inflammation  and  proliferation  in  the  walls,  and 
finally  becomes  transformed  into  a  scar,  which  frequently  appears  for  a 
long  time  yellow  or  brown  in  color  owing  to  non-absorbed  material, 
pigment-granules,  especially  hsematoidin  and  hemosiderin.  The  course 
therefore  corresponds  in  general  to  that  of  hemorrhagic  softening  in  spon- 
taneous cerebral  hemorrhage. 

The  disputed  question,  which  still  engages  pathological  anatomists, 
involves  particularly  the  origin  of  the  scar — that  is,  the  behavior,  on  the 
one  hand,  of  the  connective  tissue  and  vessels,  and,  on  the  other  hand, 
of  the  neuroglia-cells  and  ganglion-cells  in  the  course  of  repair  of  brain 
defects.  According  to  more  recent  investigations  emanating  from  the 
institute  of  E.  Ziegler,  especially  those  of  Tschistowitsch  (1897),  it  ap- 
pears conclusive  that  in  this  connection  "the  connective-tissue  elements 
of  the  pia  and  the  vessels  play  almost  the  only  and  at  all  events  the  prin- 
cipal part";  while  the  participation  of  the  neuroglia  is  insignificant,  a 
regeneration  of  nerve-cells  must  be  entirely  excluded  and  a  regeneration 
of  the  nerve-fibres  considered  improbable.  This  much  is  absolutely 
certain,  that  extensive  traumatic  defects  of  the  brain  are  not  closed  by 
a  regeneration  of  brain-tissue,  but  by  the  development  of  a  scar.  This 
scar  may  be  solid  and  firm,  or  may  show  a  cystoid  structure,  the  cavities 
of  which  are  filled  with  a  yellow  fluid  (cholesterin). 

The  course  of  rupture  of  the  brain,  already  mentioned,  still  requires 
brief  description.  Regarding  this,  it  was  remarked  that  it  apparently 
occurs  only  in  children,  and  particularly  in  the  hydrocephalic  brain,  as 
the  result  of  injury.  The  author  is  forced,  according  to  his  observations, 
to  assume  positively  that  ruptures  of  the  brain  extending  from  the  cere- 
bral cortex  into  the  ventricles  may  terminate  in  recovery  and  lead  to  the 
picture  of  so-called  "  porencephalia  traumatica."  In  such  a  case  observed 
and  successfully  operated  upon  by  him,  and  which  has  been  reported 
by  Rahm,  there  extended  from  the  meninges  at  the  surface  of  the  parietal 
lobe  a  bulging  smooth-walled  cavity  through  the  cerebral  cortex  and 
white  medullary  substance  to  the  lateral  ventricle,  with  which  it  evi- 
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dently  communicated.  This  cavity  was  filled  with  a  clear  watery  fluid, 
which  was  evacuated  at  the  time  of  the  operation,  but  reaccumulated, 
after  which  recovery  took  place.  Also  a  number  of  the  cases  of  peculiar 
hernia  of  the  brain,  described  by  Billroth  as  "meningocele  spuria  trau- 
matica"  undoubtedly  owe  their  origin  to  such  ruptures  of  the  brain. 
For  the  rest,  the  author  refers  to  the  works  by  J.  R.  Kappeler  and 
O.  Rahm,  which  have  appeared  under  his  directions  and  in  which  his 
own  observations  are  communicated. 

The  process  of  repair  in  contusion  of  the  brain,  as  has  been  described 
above,  may  cover  weeks  and  months;  even  after  a  still  longer  period  of 
time  the  process  may  not  have  come  to  a  close,  as  anatomical  investi- 
gations have  shown.  One  finds,  then,  in  the  vicinity  of  the  scar,  as  evi- 
dence of  the  continuance  of  destructive  processes,  so-called  granular  cells 
within  the  nerve-substance.  These  are  wandering  cells  filled  with  small 
fat-droplets,  which  are  destined  to  remove  the  broken-down  products. 

Independent  of  this  protracted  process  of  repair  in  contusion  of  the 
brain,  which  results  in  a  greater  or  less  scar  according  to  the  extent  of 
tissue  destruction,  there  are  cases  in  which  during  the  course  of  years  a 
degeneration  of  the  nervous  elements  takes  place,  proceeding  far  beyond 
the  limits  of  the  original  injury.  This  is  known  in  brain  pathology  as 
"yellow  softening."  Most  probably  this  encephalomalacia  is  referable 
to  a  progressive  degeneration  in  the  walls  of  the  smallest  vessels — capil- 
laries, arteries,  and  veins — which  is  brought  about  by  circulatory  dis- 
turbances in  the  vicinity  of  the  area  of  contusion.  Softening  may  spread 
from  a  small  area  of  contusion  over  the  whole  of  several  lobes  of  the 
brain,  and  after  a  long-continued  latent  period  make  itself  known  by 
suddenly  developing  severe  clinical  manifestations,  and  thus  after  many 
years  claim  a, victim. 

There  may  be  an  etiological  connection  between  this  rare  termination 
of  some  contusions  of  the  brain  in  progressive  softening  and  those  pecu- 
liar phenomena  described  by  Bellinger  as  "  traumatic  late  apoplexies." 
He  understands  under  this  term  hemorrhages  which  only  take  place  in 
a  contusion  several  days  or  even  several  weeks  after  injury,  and  which 
he  refers  partly  to  a  change  in  the  walls  of  the  vessels  as  the  result  of 
violence,  partly  to  yellow  softening  of  the  surrounding  brain- tissue  that 
has  followed  in  the  meantime  and  through  which  the  vessels  are  sup- 
posed to  have  been  deprived  of  support.  Bellinger's  observations  con- 
cerned focal  contusions  in  the  walls  of  the  aqueduct  of  Sylvius  and  the 
fourth  ventricle,  and  corresponding  to  their  situation  in  such  important 
structure  they  were  rapidly  fatal. 

Years  ago  Virchow  drew  attention  to  a  particular  form  of  degeneration 
in  the  ganglion-cells  which  occurs  particularly  frequently  after  contusions 
of  the  cerebral  cortex,  namely,  a  calcification  of  the  ganglion-cells. 

While  describing  the  above  processes  which  may  complicate  the  repair 
of  contusions,  particularly  the  progressive  softening  and  traumatic  late 
apoplexy,  the  consequences  of  local  disturbance  of  circulation  and  degen- 
eration of  the  walls  of  the  vessels  have  been  mentioned.  But  there  are 
other  manifestations  which  occasionally  follow  the  destruction  of  single 
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portions  of  the  brain  that  require  another  explanation.  Those  processes 
are  meant  which  in  brain  pathology  are  included  under  the  term  "sec- 
ondary degeneration  of  the  nervous  elements,"  nerve-fibres  as  well  as 
nerve-cells.  These  processes  take  place  if  at  any  point  the  continuity 
of  these  elements  is  destroyed.  Since  Tiirck,  the  teachings  of  secondary 
degeneration  have  been  particularly  promoted  and  broadened  by  v. 
Gudden's  school,  and  the  author  elects  to  follow  the  description  which 
one  of  its  most  celebrated  representatives,  v.  Monakow,  gave  recently 
in  his  great  work  by  quoting  briefly  the  important  features  of  this  degen- 
erative process.  There  is  in  this  connection  a  retrograde  change  which 
possesses  "the  character  either  of  an  atrophy  or  of  a  gradually  developing 
necrosis;  both  finally  lead  to  death  of  the  elements"  (v.  Monakow). 
This  retrograde  metamorphosis  affects  first  the  nerve-fibres,  and  consists 
of  a  fatty  degeneration  and  an  absorption  of  the  medullary  sheath,  with 
which  the  development  of  the  granular  cells  goes  hand  in  hand.  There 
are,  further,  atrophy  and  sclerosis  of  the  axis-cylinder;  the  axis-cylinder 
may  even  disappear  entirely.  The  same  process  may  take  place  in  the 
ganglion-cells  (cellulipetal  degeneration).  Microscopically  such  a  sec- 
ondary degeneration  of  the  collections  of  fibres  and  ganglion-cells  may 
be  evident  as  a  distinct  diminution  in  volume  of  those  portions  of  the 
brain  principally  involved. 
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Wounds  of  the  brain  may  be  divided  according  to  the  mechanism  of 
their  occurrence  into  contused,  punctured,  and  lacerated  wounds.  In  dis- 
tinction to  contusions  of  the  brain,  which  have  been  discussed  exclusively 
so  far,  they  all  possess  one  common  feature,  namely,  that  the  inflicting 
violence  has  divided  all  the  coverings  of  the  head,  the  skull,  and  brain 
itself  where  they  overlie  the  solution  of  continuity  of  brain-tissue,  so  that 
there  is  a  path  from  the  external  surface  of  the  body  to  the  central  organ, 
which  is  sufficiently  wide  to  allow  the  escape  of  destroyed  brain-sub- 
stance, on  the  one  hand,  and  the  entrance  of  the  atmospheric  air  and 
infectious  germs,  on  the  other.  This  exposure  of  the  brain  lesion  is  a 
factor  of  such  great  importance  that  a  distinction  between  contusion  and 
wound  of  the  brain  seems  justifiable. 

Wounds  of  the  brain  occur  as  the  result  of  violence  from  blunt  or  sharp 
objects.  Both  mechanisms  may  occur  at  the  same  time;  in  fact,  as  a 
result  of  the  cranial  bones  being  involved  in  the  injury,  the  original 
mechanism  may  be  entirely  altered  in  its  transmission  from  without 
inward;  so  much  so  that  violence  from  a  blunt  object  may  lead  to  a 
brain  injury  which  possesses  the  character  of  a  punctured  or  incised 
wound;  while,  on  the  other  hand,  violence  from  a  sharp  object  may  lead 
to  a  contused  wound.  The  author  must  refer  here  to  the  laws  of  fractures 
of  the  skull,  and  for  the  purpose  of  illustrating  the  subject  will  refer  to 
a  case  in  which  violence  from  a  blunt  object  led  to  a  compound  com- 
minuted fracture  of  the  vault  of  the  skull  and  a  splinter  of  bone  trans- 


246  WOUNDS  OF  THE  BRAIN. 

fixed  the  underlying  brain,  and  to  one  other  case  in  which  a  stab  with 
a  knife  had  sharply  divided  the  bone  as  far  as  the  diploe,  and  then  pro- 
duced splintering  of  the  inner  table,  and  as  a  result  there  was  produced 
a  contused  wound  of  the  cerebral  cortex. 

Course. — The  course  of  a  wound  of  the  brain  does  not  depend  so  much 
upon  whether  it  bears  the  character  of  a  lacerated  or  punctured  wound, 
but  much  more  upon  the  question  whether  infection  has  or  has  not  taken 
place.  If  the  micro-organisms  which  are  recognized  as  the  cause  of 
infectious  wound  diseases  are  not  introduced,  the  course  of  wounds  of 
the  brain  is  the  same  as  that  of  contusions  of  the  brain.  But  everything 
is  very  different  if  a  wound  of  the  brain  is  infected,  either  primarily  or 
secondarily!  The  complications  in  the  course  of  a  wound  caused  by 
such  an  infection  will  be  discussed  more  fully  below. 

FIG.  80. 

GH 


Bullet  wound  of  brain  by  Flobert  rifle.     Child,  ten  years  old.     E.  Entrance  wound.     G  H.  Area 
of  softening.     K.  Original  site  of  bullet.     A.  Abscess  cavity.     V.  Ventricle. 

Contused  Wounds. — Contused  wounds  of  the  brain  are  most  fre- 
quently found  as  complications  of  compound  fractures  of  the  skull. 
Circumscribed  fractures  of  the  skull  are  more  frequently  found  compli- 
cated by  wounds  of  the  brain  than  are  indirectly  produced  fissures  of 
the  skull,  and  as  the  former  occur  more  frequently  at  the  vault  than  at 
the  base,  it  is  easy  to  explain  the  predilection  of  contused  wounds  of  the 
brain  for  the  vault.  Not  infrequently  in  cases  of  contused  wounds  of 
the  brain  complicated  by  fracture  several  fragments  of  bone  penetrate 
through  the  torn  meninges  deep  into  the  substance  of  the  brain.  This 
applies  particularly  to  a  definite  class  of  contused  wounds  of  the  brain, 
namely,  gunshot-wounds,  which  must  be  considered  apart  on  account 
of  the  peculiarity  of  their  mechanism. 

The  author  has  in  view  exclusively  the  gunshot-wounds  produced  by 
the  small-arm  projectiles,  for  the  injuries  of  the  brain  produced  by  heavy 
guns,  such  as  fragments  of  shell,  etc.,  show  nothing  characteristically 
different  from  those  met  with  occasionally  in  civil  life — a  person  being 
drawn  into  moving  machinery,  run  over,  or  struck  by  a  heavy  stone, 
etc.  Cases  of  crushing  of  the  brain  are  sufficiently  frequent  in  which  all 
hope  for  a  favorable  course  must  be  abandoned  from  the  beginning. 
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The  effect  produced  by  small-arm  projectiles  penetrating  the  brain 
varies  much  according  to  the  velocity  of  the  projectile,  according  to  its 
calibre,  its  form,  its  weight,  and  according  to  its  direction.  Sometimes 
there  is  a  tubular  sinus  through  the  mass  of  the  brain  itself.  At  times 
the  cerebral  cortex  is  ploughed  up  and  the  meninges  torn,  in  which  case 
there  is  usually  extensive  hemorrhage  on  the  surface  of  the  brain.  Some- 
times the  bullet-track  ends  blindly  in  the  brain-tissue,  concealing  the 
projectile  at  its  termination;  at  times  the  track  of  the  bullet  traverses 
the  entire  brain,  its  continuation  being  the  wound  of  exit  in  the  skull. 
The  projectile  may,  however,  after  having  penetrated  the  brain,  rebound 
from  the  inner  table  of  the  bone,  on  the  opposite  side  of  the  skull  and 
be  driven  back  into  the  brain  in  another  direction,  especially  where  the 
bullet  strikes  the  inner  table  at  a  sharp  angle.  That  the  bullet  has  really 
followed  this  course  is  clearly  proved  if,  as  the  author  recently  found  at 
the  autopsy  of  a  suicide,  there  is  a  lead  mark  at  the  site  of  impact  on 
the  inner  table,  while  the  glancing  projectile  is  found  embedded  in  the 
brain  at  some  distance  away.  The  bullet-track  in  recent  cases  is  filled 
with  blood-clots  and  brain  fragments,  its  walls  ecchymosed  and  soggy, 
while  the  surrounding  brain-substance  frequently  shows  surprisingly 
slight  traces  of  injury.  Quite  regularly  particles  of  bone  are  found  in 
the  blood  and  fragments  of  tissue  filling  the  track  of  the  bullet.  These 
have  been  carried  along  during  the  perforation  of  the  skull.  In  the  same 
way  hair  and  portions  of  the  head-covering  are  carried  into  the  brain 
by  the  projectile.  (Fig.  80.) 

The  above-described  injuries  are  usually  found  in  the  cases  caused  by 
projectiles  possessing  relatively  little  velocity  and 
of  small  calibre,  as  in  shots  from  revolvers,  Flobert  FIG.  81. 

rifles,  etc.  The  destruction  can,  however,  be  dis- 
proportionately more  severe  and  more  extensive 
if  a  projectile  penetrates  the  skull  and  the  brain 
with  greater  velocity.  As  a  result  of  the  explosive 
action  which  is  exerted  under  such  conditions,  the 
bony  capsule  of  the  skull  may  be  torn  into  many 
pieces  and  extensive  portions  of  the  brain  be  trans- 
formed into  a  pulp,  which  floWS  OUt  in  a  COntinUOUS  Misshapen  Flobert  bullet, 

stream  between  the  fragments  of  bone.  magnified,    same  case. 

The  destructive  and  at  the  same  time  peculiar 

effect  upon  the  skull  and  brain  produced  by  modern  rifles,  with  their 
small-calibre  mantled  bullet,  is  shown  by  a  specimen  in  the  author's  clin- 
ical collection,  for  which  he  is  indebted  to  his  co-worker  and  former 
assistant,  P.  Wiesmann.  It  is  that  of  a  thirty-two-year-old  suicide,  who 
shot  himself  through  the  brain,  in  the  temporal  region,  with  a  Leviss 
ordnance  rifle  (model  of  1889,  calibre  7.5  cm.)  a  bout  portant.  Death 
followed  instantly.  The  brain  was  almost  uninjured,  and  was  found 
lying  in  the  meadow  several  feet  from  the  cadaver;  as  a  result  of  a  com- 
plete bursting  asunder  of  the  skull,  it  had  been  dislodged  from  its  cavity 
in  toto.  This  "exenteratio  cranii"  has  since  been  observed  in  two  other 
cases  as  the  result  of  injury  with  similar  weapons.  (Figs.  37  to  39.) 
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It  has  been  remarked  that  anatomically  the  course  of  contused  wounds 
of  the  brain — and  this  applies  particularly  to  gunshot-wounds — is  in 
many  cases  identical  with  that  of  contusions.  If  the  brain  lesion  does 
not  involve  a  vital  centre;  if  other  dangerous  complications,  such  as 
flooding  of  the  ventricles  with  blood  or  extensive  extrameningeal  or 
intrameningeal  hemorrhage  remain  absent;  and  if  cerebral  depression 
(shock,  concussion  of  the  brain)  is  not  produced  by  general  violence,  and 
the  course  terminated  within  a  few  hours  or  days,  as  is  frequently  the 
case,  a  contused  wound  may  heal,  leaving  a  connective-tissue  scar,  fre- 
quently pigmented  and  of  a  yellowish-brown  appearance.  This  is  con- 
tinuous at  the  surface  of  the  brain  with  the  scar  of  the  pia  and  dura, 
and  in  this  way  may  become  attached  to  the  bones  of  the  skull.  In 
addition  to  this  superficial  scar  there  is  found  internally  to  it,  in  the  case 
of  deeper  contused  wounds,  a  very  delicate  network  containing  a  number 
of  hollow  spaces,  frequently  filled  with  a  clear  fluid,  but  showing  none 
or  only  scattered  and  degenerated  nervous  elements.  Quite  commonly 
there  is  beyond  the  fibrous  portion  a  broader  zone  of  yellow  softening 
with  degenerated  and  not  infrequent  calcareous  ganglion-cells. 

The  process  of  repair  may  run  a  very  similar  course  if  a  projectile  or 
small  fragments  of  bone  have  been  carried  into  the  brain-substance. 
The  foreign  body  is  there  surrounded  by  connective  tissue,  and  may 
remain  in  position  for  years  or  for  a  lifetime  without  giving  rise  to  further 
processes.  The  small  projectiles  of  pocket  revolvers,  and  Flobert  rifles 
in  particular,  may  be  encysted  in  this  way. 

Punctured  Wounds. — Punctured  wounds  of  the  brain  are  frequently 
combined  with  fractures  of  the  inner  table,  especially  in  cases  in  which 
the  instrument  does  not  completely  perforate  the  skull,  but  on  account 
of  the  thickness  of  the  diploe  penetrates  only  as  far  as  the  inner  table 
and  the  latter  is  broken  off.  Another  reason  for  mentioning  punctured 
wounds  is  the  fact  that  the  instrument  is  frequently  broken  off  within 
the  bone  after  having  penetrated  to  the  brain,  and  may  be  easily  over- 
looked on  superficial  examination.  In  the  first  group  of  punctured 
injuries,  the  so-called  punctured  fractures  of  the  inner  table,  a  sharp- 
pointed  splinter  of  bone  plays  the  part  of  a  penetrating  instrument, 
piercing  dura  and  pia,  and  remains  embedded  in  the  cerebral  cortex. 
Such  were  the  conditions  in  a  case  published  by  the  author  in  1882,  in 
which  an  extremely  pointed  splinter  of  bone  from  the  inner  table  pene- 
trated the  posterior  central  convolution  to  a  depth  of  1  cm.,  the  brain 
being  otherwise  uninjured,  and  produced  a  complex  of  symptoms  which 
could  not  have  been  more  typical  in  an  experiment  carried  out  upon  an 
animal.  Regarding  the  second  group  of  stab-wounds,  in  which  the 
puncturing  instrument  breaks  off  at  a  level  with  the  bone  and  remains 
embedded,  literature  contains  a  series  of  striking  instances.  They  show 
that  under  circumstances  knife-blades,  needles,  and  nails  may  in  this 
way  become  encysted  and  remain  for  years  without  producing  any  reac- 
tion. 

In  the  year  1879,  at  the  Giessen  clinic,  the  author  chiselled  a  knife- 
blade  from  the  skull  of  a  young  farmer  where  it  had  remained  for  nine 
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years.  He  had  been  stabbed  with  a  knife  in  the  left  temporal  region, 
but  from  the  beginning  had  considered  it  too  trivial  to  need  attention. 
This  rusty  foreign  body  3  cm.  long  had  penetrated  perpendicularly  the 
bone,  meninges,  and  brain.  The  skin  wound  healed,  and  the  scar,  after 
remaining  quiescent  for  years,  became  tender,  so  that  pressure  of  the 
head-covering  caused  the  patient  annoyance.  Otherwise  he  had  never 
been  indisposed. 

Lacerated  Wounds. — Regarding  lacerated  wounds  of  the  brain  little 
can  be  added  to  what  has  been  said.  The  depth  of  the  wound  in  the 
brain  depends  upon  the  keenness  of  the  blade,  the  force  of  the  blow,  and 
the  direction  in  which  the  blade  traverses  the  skull.  That  these  injuries 
are  generally  limited  to  the  cerebral  cortex,  extending  possibly  to  the 
subcortical  medullary  layer  is  due  to  the  mechanism  producing  them. 
These  are  rare  cases,  and  nearly  all  of  them  are  met  with  in  military 
practice.  Through  a  forcible  tangent  blow  with  a  sharp  weapon,  a  piece 
of  the  cerebral  cortex,  together  with  the  overlying  coverings  (meninges, 
bones,  soft  parts,  and  skin),  is  totally  cut  out. 

Until  now  in  describing  the  anatomical  relations  and  the  course  of 
brain  injuries,  including  contusions,  as  well  as  wounds  of  the  brain,  it 
has  been  assumed  that  bacterial  infection,  either  from  without  or  through 
the  circulation,  has  not  complicated  the  injury,  that  the  course  has  been 
a  so-called  aseptic  one.  But  what  are  the  results  when  these  conditions 
are  not  fulfilled,  and  where  infection  does  take  place?  This  question 
will  now  be  discussed. 

In  order  that  infection  can  take  place  it  is  necessary  that  not  only 
pathogenic  micro-organisms  of  a  certain  virulence  are  brought  to  the 
site  of  injury,  but  also  that  they  find  there  a  proper  field  for  colonization 
and  further  development.  Both  conditions  are  only  too  frequently  ful- 
filled, as  experience  shows;  and  brain  injuries,  particularly  wounds  of 
the  brain,  must  be  considered  as  peculiarly  liable  to  infection.  This 
applies  more  particularly  to  the  meninges,  especially  the  pia  and  arach- 
noid, than  to  the  brain-substance  itself.  Whether  simple  contusions  of 
the  brain  may  follow  a  suppurative  course  was  formerly  actively  dis- 
puted, but  to-day  this  question  has  been  solved  by  the  knowledge  of  the 
etiology  of  suppuration  in  general,  and  consequently  the  possibility  of 
suppuration  in  simple  contusions  of  the  brain  has  been  admitted,  just 
as  it  has  been  admitted  in  subcutaneous  injury  of  any  other  organ.  In 
such  cases  pyogenic  microbes  are  brought  to  the  site  of  lesion  through 
the  circulation;  suppuration  is  here  a  meta  static  process. 

At  the  same  time  such  cases  are  exceptional,  and  there  is  usually 
a  more  direct  invasion  of  pyogenic  microbes  at  the  site  of  the  injury, 
or,  in  other  words,  there  is  a  local  wound  infection.  Infection  from 
the  external  wound  should  not  always  be  looked  for  only  at  the  vault 
of  the  skull.  It  must  be  remembered  that  numerous  fractures  of  the 
base,  accompanied  by  contusions  at  the  surface  of  the  brain,  must  be 
considered  compound  fractures,  for  the  external  soft  parts  have  suffered 
injuries  which  may  serve  as  points  of  entrance  for  infectious  germs. 
The  proximity  of  mucous  membrane  cavities,  which  only  too  frequently 
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harbor  pathogenic  micro-organisms  before  injury,  is  an  important  factor. 
One  has  only  to  bear  in  mind  the  frequency  of  catarrh  and  suppuration 
in  the  region  of  the  frontal  sinus,  sphenoidal  sinus,  tympanic  cavity, 
and  nasopharynx.  Regarding  this  question,  it  seemed  to  the  author 
of  interest  to  note  in  a  number  of  cases  of  fracture  of  the  base  of  the 
skull,  observed  by  himself,  the  frequency  of  septic  purulent  infection  of 
the  meninges  and  brain  at  the  site  of  the  lesion.  A  septic  purulent 
meningitis  and  encephalitis  being  under  the  given  circumstances  almost 
without  exception  fatal,  my  deductions  may  lay  some  claim  to  accuracy. 
Of  58  cases  of  fracture  of  the  base,  27  died;  16  of  these  27  died  as  a 
result  of  severe  intracranial  lesions  (concussion,  compression,  and  con- 
tusion of  the  brain)  produced  by  violence,  5  as  the  result  of  pneumonic 
processes,  and  6  of  them  (or  10  per  cent.)  from  purulent  meningitis  or 
encephalitis. 

If  the  traumatic  area  be  invaded  by  pus  microbes,  suppurative  inflam- 
mation develops.  The  location  of  the  wound  or  contusion  at  the 
surface  of  the  brain,  in  the  majority  of  cases,  and  the  accompanying 
lesion  of  the  meninges,  account  for  the  fact  that  the  pia  mater  is  con- 
spicuously involved  in  these  suppurative  processes,  and  that  the  entire 
process  of  wound  infection  runs  the  anatomical  and  clinical  course  of 
a  purulent  encephalomeningitis.  If  inflammation  remains  stationary, 
and  if  pus  can  readily  escape  through  existing  wounds  of  the  bones 
and  soft  parts,  repair  may  still  take  place  by  granulation  and  formation 
of  a  cicatrix.  If,  however,  pus  cannot  freely  escape  or  its  escape  be 
entirely  prevented,  there  is  retention  of  pus  in  the  injured  area  and  the 
formation  of  a  primary  wound  abscess  (acute  traumatic  cortical  abscess). 
Frequently,  however,  purulent  inflammation  does  not  remain  stationary, 
but  shows  from  the  beginning  a  decidedly  progressive  character,  spread- 
ing rapidly  in  the  loose  cellular  tissue  of  the  arachnoid.  The  tissues 
of  the  pia  and  of  the  subarachnoid  spaces  are  then  filled  with  a  turbid, 
serous  or  seropurulent,  or  even  purely  purulent  exudate,  which  may 
extend  within  the  pial  sheath  of  the  vessels  into  the  cerebral  cortex. 
Contrasted  with  this  extensive  purulent  leptomeningitis,  the  actual 
focal  suppuration  of  the  brain  occupies  a  very  obscure  position  in  the 
anatomical  and  clinical  picture.  Such  spreading  inflammation  may 
rapidly  lead  to  death,  while  at  the  site  of  the  original  brain  lesion  the 
purulent,  infiltrated,  soggy  tissues  contain  within  them  a  chocolate- 
colored  mass  consisting  of  blood  and  remains  of  brain-tissue.  Beyond 
this  area  is  a  zone  of  varying  width  of  oedematous  brain-tissue,  frequently 
full  of  small  capillary  hemorrhages,  in  which,  according  to  the  duration 
of  the  entire  process,  the  signs  of  inflammatory  softening  and  necrosis 
(swelling  of  the  ganglion-cells,  medullary  sheaths,  and  axis-cylinders  of 
the  nerve-fibres;  presence  of  granular  cells)  are  more  or  less  distinctly 
expressed. 

Regarding  the  pathogenic  micro-organisms  which  have  been  found  in 
traumatic  purulent  encephalitis  arid  leptomeningitis,  it  is  known,  espe- 
cially through  the  careful  investigations  of  W.  Macewen,  that  Strepto- 
coccus pyogenes  and  Staphylococcus  pyogenes  aureus  must  be  mentioned 
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first.  Besides  these  Staphylococcus  pyogenes  albus  and  citreus  are  occa- 
sionally found.  Why  in  one  case  of  traumatic  encephalomeningitis  the 
inflammation  remains  more  stationary  than  in  another  in  which  it  shows 
a  tendency  to  progress  rapidly,  and  whether  particular  kinds  of  patho- 
genic micro-organisms  always  account  for  these  various  forms  of 
inflammation,  must  for  the  present  remain  unanswered. 

Symptoms  and  Diagnosis  of  Brain  Injuries. — As  brain  injuries,  con- 
tusions and  wounds,  consist  of  localized  destruction  and  solution  of 
continuity  of  tissue,  they  give  rise  to  what  is  generally  known  in  brain 
pathology  as  localized  cerebral  symptoms.  A  correct  interpretation  and 
appreciation  of  these  symptoms  presupposes  a  sufficient  knowledge  of 
the  localization  of  the  physiological  functions  of  the  brain  so  far  as  they 
have  been  determined  by  experimental  and  clinical  investigation.  It 
is  conceivable,  and  there  is  abundant  evidence  from  clinical  experience 
to  show,  that  armed  with  this  knowledge  the  surgeon  can  make  the 
topical  diagnosis  of  a  localized  affection  of  the  brain  from  the  clinical 
symptoms,  and  that  moreover,  after  considering  the  history  and  the 
mechanism  that  produced  the  injury,  he  can  even  at  times  determine 
exactly  whether  such  a  localized  brain  injury  be  a  contusion  or  wound 
of  the  brain.  Very  frequently  attention  is  directed  to  the  brain  by  the 
character  of  the  injury,  especially  if  traces  of  the  local  violence  can 
still  be  distinctly  seen  on  the  surface;  not  to  mention  the  cases,  not  so 
very  uncommon,  in  which  the  escape  of  brain-substance  or  cerebral 
fluid  from  the  open  wound  in  the  scalp  makes  an  injury  of  the  brain 
a  matter  of  certainty.  In  this  respect  the  diagnosis  of  the  site  and 
extent  of  contusion  or  wounds  of  the  brain  might  occasion  less  difficulty 
than  that  of  the  other  non-traumatic  localized  diseases  of  the  brain. 
In  many  other  respects,  however,  the  diagnosis  of  localized  traumatism 
of  the  brain  is  especially  difficult  and  uncertain,  and  it  is  of  considerable 
importance  to  know  and  appreciate  the  causes  of  this  difficulty.  They 
will,  therefore,  be  discussed  more  fully  before  proceeding  further. 

1.  Very  frequently  contusions  and  wounds  of  the  brain  are  combined 
with  manifestations  of  concussion  or  compression   of  the  brain,  and 
these  conditions  can  completely  obscure  the  symptoms  which  the  local- 
ized lesion  of  the  brain  would  produce,  or  complicate  them  to  such  an 
extent  that  the  clinical  picture  becomes  blurred  and  cannot  be  cleared 
up  at  all  or  only  with  difficulty. 

2.  In  a  great  many  cases  there  is,  as  has  been  mentioned,  not  one 
traumatic  area,  but  several,  which  may  be  situated  at  different  places 
in  the  cerebral  cortex,  or  even  in  the  medullary  substance  and  the  large 
cerebral  ganglia. 

3.  The  areas  of  injury,  particularly  the  contusions,  are  often  very 
extensive   and   combined   with   intrameningeal   hemorrhage,   especially 
if  in  the  cortex.     In  other  cases  they  are  combined  with  hemorrhage 
into  the  ventricles.     In  addition  to  direct  localized  cerebral  symptoms 
there  may  be  others,  which  are  explained  by  transmission  of  violence 
to  parts  of  the  brain  not  directly  affected,  but  which  cannot  be  differ- 
entiated clinically  from  the  former. 
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4.  A  great  many  localized  injuries,  as  physiology  teaches,  do  not  neces- 
sarily produce  brain  symptoms  on  account  of  their  location.  They  remain, 
therefore,  during  life  completely  latent  and  cannot  be  diagnosticated. 

5.  While  until  now  only  symptoms  of  primary  localized  injury  pro- 
duced by  mechanical  solution  of  continuity  of  tissue  have  been  con- 
sidered, it  must  be  borne  in  mind  that  very  frequently,  on  account  of 
the  rapid  development  of  infection  at  the  site  of  injury,  symptoms  may 
develop  which  are  dependent  on  purulent  encephalitis  and  meningitis 
following  injury,  as  a  result  of  which  in  rare  cases  an  originally  latent 
localized  injury  may  later  become  manifest.     In  other  words,  a  diag- 
nosis can  finally  be  made.     More  frequently,  however,  as  a  result  of 
the  progressive  process,  the  nutrition  and  circulation  of  entire  regions, 
or  even  of  the  entire  brain,  are  so  changed  that  a  topical  diagnosis 
becomes  impossible. 

These  reasons  explain  why  the  experience  of  surgeons,  as  far  as  it 
concerns  accidental  injuries  of  the  brain,  has  borne  so  little  fruit  in 
regard  to  laws  of  cerebral  localization.  Many  observations,  formerly 
considered  classic  and  important,  have  lost  significance  as  the  result 
of  the  criticism  called  forth  by  the  progress  in  brain  anatomy  and 
physiology,  or  they  have  been  classed  as  inaccurate  and  objectionable 
observations.  A  few,  it  is  true,  are  still  considered  excellent  and 
welcome  confirmation  of  the  results  which  we  owe  to  experiments  on 
animals.  Such  examples  from  the  author's  experience  will  be  given  in  the 
following  pages. 

In  order  to  interpret  correctly  the  manifestations  that  may  be  caused 
by  localized  brain  lesions,  a.  knowledge  of  the  most  important  results  of 
recent  investigations  in  regard  to  brain  anatomy  and  physiology  is 
necessary.  For  practical  surgery,  the  laws  of  cerebral  localization 
formulated  through  the  discoveries  of  Hitzig  have  become  of  the  greatest 
importance,  and  have  already  borne  fruit  in  the  field  of  operative 
surgery.  The  author  will  therefore  endeavor  to  put  together  in  what 
follows  the  most  important  results  obtained  through  experimental  and 
clinical  investigation  of  the  laws  of  cerebral  localization,  in  the  course 
of  which  the  description  of  v.  Monakow  in  his  excellent  and  valuable 
work  will  be  followed  as  closely  as  possible. 

Cerebral  Localization. — Motor  Region. — This  includes  the  cortical 
area  of  both  central  convolutions,  the  paracentral  lobule,  the  operculum,  and 
the  foot  of  the  third  frontal  convolution.  Within  this  region  are  dis- 
tinguished three  cortical  areas: 

1.  The  leg  region,  in  the  upper  fourth  of  both  central  convolutions 
(including  the  paracentral  lobule). 

2.  The  arm  region,  in  the  middle  two-fourths. 

3.  The  head  region,  in  the  lower  fourth  (including  the  operculum  and 
foot  of  the  third  frontal  convolution). 

Each  of  these  three  regions  includes  further  the  various  foci  for  the 
production  of  definite  motion  and  definite  groups  of  muscles. 

But  very  probably  the  cortical  areas  mentioned  are  not  only  the  seat 
of  motility,  but  also  of  sensibility — that  is,  the  seat  of  cutaneous  sensi- 
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bility  and  muscular  sense — even  if,  according  to  v.  Monakow,  there 
exist  differences  not  insignificant  regarding  the  arrangement  and  dis- 
tribution of  the  fibres  within  their  respective  areas.  Regarding  con- 
tusions and  wounds  of  the  brain  within  the  motor  area  the  following 
laws  may  be  applied: 

1.  Pure  cortical  lesions  are  rare;  injuries  usually  extend  quite  deep 
into  the  underlying  medullary  substance. 

2.  Very  small  cortical  lesions  may  run  their  course  almost  without 
symptoms  as  long  as  no  important  focus  is  affected. 

3.  On  the  other  hand,  the  fulfilment  of  the  latter  condition  may  give 
rise  to  a  characteristic  combination  of  symptoms. 

4.  In  case  of  total  destruction  of  both  central  convolutions  complete 
and  total  permanent  hemiplegia  of  the  opposite  side  occurs. 


FIG.  82. 
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Lateral  view  of  brain,  showing  fissures  and  convolutions. 

5.  In  such  cases  certain  powers  of  sensibility  are  disturbed,  particu- 
larly muscular  sense  and  "stereoscopic"  sense;  complete  hemiansesthesia, 
however,  is  probably  observed  only  in  case  of  extensive  injury  of  the 
parietal  convolutions. 

6.  Partial  destruction  of  both  central  convolutions  is  more  frequent 
than  total  destruction.     The  characteristic  symptoms  under  such  circum- 
stances are  monoplegia  combined  with  monospasm. 

Such  monoplegias  are  either  pure— that  is,  they  are  isolated  paralyses 
of  a  portion  of  the  body  (leg,  arm,  head);  or  they  are  associated— that 
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is,  paralysis  affects,  at  the  same  time,  two  regions  to  a  greater  or  less 
extent,  as,  for  example,  arm  and  leg  (brachiocrural  monoplegia)  or  arm 
and  head  (brachiofacial  monoplegia),  but  never  the  leg  and  head  (facio- 
crural  monoplegia)  without  involvement  of  the  arm,  because  the  centres 
of  the  leg  and  head  are  separated  by  the  arm-centre;  therefore  a  single 
local  cause  cannot  affect  these  two  separated  centres,  and  at  the  same 
time  leave  the  interposed  area  (arm-centre)  intact.  Among  the  pure 
monoplegias  there  is  monoplegia  of  the  leg,  in  lesions  of  the  upper  fourth 
of  the  anterior  central  convolution  and  paracentral  lobule.  In  the  case 
of  mechanical  irritation  caused,  for  example,  by  splinters,  monoplegia 
is  accompanied  by  monospasm — i.  e.,  an  early  contracture  (perhaps 
combined  with  attacks  of  convulsions)  of  the  affected  leg.  Further, 
such  a  cortical  lesion  may  become  the  starting-point  of  a  Jacksonian 
epilepsy. 

Monoplegia  of  the  arm  has  been  found  in  lesions  of  the  middle  two- 
fourths  of  the  central  convolutions,  including  the  cortex  of  the  adjacent 
sulci.  Here  also  following  traumatism,  monospasrn,  clonic  convulsions, 
and  transition  into  Jacksonian  epilepsy  are  frequently  observed. 

The  disturbances  of  sensibility  develop  more  typically  and  regularly 
in  brachial  monoplegia  than  in  crural  monoplegia;  muscular  sense 
(stereoscopic  sense)  in  particular  is  frequently  impaired. 

A  pure  or  isolated  cortical  facial  paralysis  apparently  never  occurs. 
In  case  of  localized  injury  in  the  head  (facial  and  hypoglossal  region) 
there  is  either  an  associated  faciobrachial  or  a  faciolingual  monoplegia. 

In  faciobrachial  monoplegia,  besides  the  oral  branches  of  the  facial, 
the  forearm  muscles  are  affected. 

In  so-called  facial  monoplegia  the  lower  facial  muscles  are  affected; 
the  upper  ones  may  possibly  show  slight  paresis.  The  tongue  points 
toward  the  paralyzed  side  in  faciolingual  monoplegia.  Frequently  dis- 
turbances of  consciousness  are  present  at  the  same  time. 

Below  are  given  two  clinical  histories  from  the  author's  observation 
which  will  illustrate  better  than  a  general  description  the  symptomatology, 
diagnosis,  and  course  of  circumscribed  injury  of  the  motor  region: 

I.  Punctured  fracture  in  right  parietal  region;  penetration  of  the  right 
posterior  central  convolution  in  its  middle  portion  to  the  width  and  depth 
of  about  1  cm.  Left  faciobrachial  monoplegia  and  monospasm.  Tre- 
phining. Recovery. — A  twenty-six-year-old  mason  was  injured  in  the 
right  parietal  region  by  a  sharp  iron  hook  thrown  at  him  on  October 
29,  1881.  For  the  first  moment  there  was  a  peculiar  itching  or  burning 
in  all  his  limbs,  particularly  in  the  left  arm.  This  was  followed  by  loss 
of  consciousness  lasting  ten  minutes;  afterward  he  felt  well  subjectively, 
had  no  headache,  never  vomited,  but  from  the  moment  of  injury  suffered 
loss  of  power  in  the  left  arm,  which  had  not  improved  much  when 
patient  walked  into  the  clinic  on  the  third  day. 

The  patient  was  a  strong  man.  His  temperature  was  36.8°  C. 
(98.6°  F.),  pulse  72.  In  the  region  of  the  right  parietal  bone,  at  a  point 
2  cm.  behind  a  line  drawn  vertically  from  one  external  auditory  meatus 
across  the  top  of  the  head  to  the  external  auditory  meatus  of  the 
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opposite  side,  and  5  cm.  to  one  side  of  the  sagittal  suture,  there  was 
a  dry  slough  1.5  cm.  long,  3.4  mm.  wide.  The  surrounding  tissues 
were  slightly  infiltrated.  The  pupils  were  equal  on  the  two  sides  and 
reacting;  no  paralysis  of  the  face.  General  consciousness  normal. 
Muscles  of  the  left  forearm  were  slightly  paretic,  a  like  condition  but  less 
marked  in  the  left  biceps.  Excepting  the  feeling  of  "  being  asleep  "  and  the 
sense  of  formication  in  the  left  forearm,  there  were  no  disturbances  of 
sensibility  and  no  vasomotor  disturbances.  The  internal  organs  pre- 
sented nothing  noteworthy.  Six  days  after  injury  there  suddenly 
occurred  violent  clonic  convulsions  in  the  left  arm,  beginning  with  a 


FIG.  83. 


Motor  and  sensory  centres  in  brain. 

claw-like  flexion  of  the  fingers,  rapidly  affecting  the  entire  arm,  par- 
ticularly the  flexors,  and  including  the  deltoid  and  pectoral  muscles. 
Duration  of  the  attack  thirty-five  minutes.  During  the  height  of  the 
attack  there  were  distinct  contractions  in  the  left  external  oblique  muscle 
of  the  abdomen.  The  attack  was  accompanied  by  severe  pain  in  the 
region  affected  by  convulsions,  and  in  the  left  half  of  the  face  (particu- 
larly in  the  orbicularis  palpebrarum  and  the  alae  of  the  nose).  Slight 
ptosis  of  the  left  side.  Pupils  equal  and  reacting.  Sensibility  in  left 
arm  was  diminished,  according  to  patient,  who  remained  fully  conscious 
during  the  attack.  After  cessation  of  attack  almost  complete  paralysis 
of  the  arm  with  retention  of  sensibility;  distinct  ptosis  and  slight  paresis 
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of  the  left  oral  branch  of  the  facial.  Face  red;  headache;  dizziness  and 
nausea;  pulse  84. 

Operation  at  the  clinic  three  hours  after  attack :  disinfection ;  exposure 
of  the  bone,  by  an  incision  8  cm.  long,  traversing  the  scab.  Corre- 
sponding to  the  wound,  the  edges  of  which  adhered,  the  external  table 
of  the  parietal  bone  showed  a  four-sided,  sharply  defined,  1  cm.  long, 
4  to  5  mm.  broad  punctured  wound  of  bone  reaching  to  the  diploe, 
without  fissures  or  depression.  In  order  to  expose  the  probable  fracture 
of  the  inner  table  the  wound  in  the  bone  was  enlarged  with  a  chisel 
to  about  the  size  of  a  quarter  dollar,  whereupon  the  inner  table  was 
exposed  and  found  to  be  comminuted.  From  a  wound  in  the  dura 
there  projected  a  three-cornered  plate  of  bone,  1  cm.  long  and  1  to  2 
mm.  broad,  perpendicularly  embedded  in  the  cerebral  cortex.  After 
removal  of  all  the  splinters  the  dural  wound  was  enlarged  to  the  extent 
of  the  trephine-opening,  exposing  in  the  posterior  central  convolution 
a  linear  wound  about  1  cm.  wide  and  about  1  cm.  deep.  No  other 
complications.  The  cutaneous  wound  was  closed  with  sutures,  antiseptic 
dressing. 

Four  hours  after  the  operation  there  was  another  attack  of  clonic 
convulsions  limited  to  the  left  arm,  lasting  twelve  to  fifteen  minutes. 
On  November  5th  there  was  a  third  attack  of  clonic  convulsions  in  the 
left  arm  and  shooting  pains  in  the  left  half  of  the  face.  Consciousness 
was  unimpaired.  On  November  15th  in  the  left  forearm  there  was  a 
feeling  of  weight  and  weakness.  On  November  18th  the  headaches 
were  more  severe;  there  were  vomiting,  apathy,  photophobia;  pulse  48 
until  November  27th,  then  rapid  recovery  and  disappearance  of  all 
symptoms.  By  the  middle  of  December  the  wound  was  firmly  cica- 
trized. 

Two  months  after  injury  there  was  no  trace  of  functional  disturbance 
of  the  eyes  or  their  auxiliary  apparatus.  Still  a  trace  of  paralysis  of  the 
oral  branch  of  the  left  facial.  The  gross  motor  strength  of  the  left 
arm  was  markedly  less  than  the  right,  showing  particularly  some  un- 
certainty in  carrying  out  finer  complicated  and  combined  movements. 
Temporary  paraesthesia  in  the  forearm  and  hands.  Noticeable  un- 
certainty in  the  localization  and  qualification  of  cutaneous  stimuli  on 
the  dorsal  surface  of  the  left  hand  and  forearm.  No  disturbances  of 
muscular  sense. 

II.  Punctured  fracture  of  the  left  parietal  region;  injury  of  the  left 
central  convolution  in  its  middle  portion.  Right-sided  faciobrachial  mono- 
plegia  and  monospasm.  Trephining.  Recovery. — A  fourteen-year-old 
schoolboy  received  a  blow  in  the  left  parietal  region  with  a  pointed  iron 
rod,  thrown  at  him  by  a  fellow-pupil,  on  October  23,  1897.  The  point 
entered  his  head.  The  small  wound  located  on  the  left  parietal  emi- 
nence was  washed  out  with  water  by  the  patient  himself  arid  caused 
no  immediate  manifestations.  The  patient  walked  home,  where  violent 
vomiting  set  in;  from  the  beginning  there  were  headache  and  con- 
siderable weakness  of  the  right  arm.  On  October  26th  again  vomiting, 
disturbance  of  consciousness,  convulsions;  pulse  48.  No  fever. 
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On  admission,  October  28,  1897,  the  patient,  a  strong  boy,  showed 
slight  disturbance  of  general  consciousness.  Pulse  72.  Speech,  stam- 
mering, slow.  Pupils  reacted  slowly.  Paresis  of  right  arm.  In  the 
region  of  the  left  parietal  eminence,  situated,  topographically,  over  the 
fissure  of  Rolando,  was  a  doughy  cutaneous  swelling  the  size  of  a  walnut. 
At  the  summit  of  the  swelling  was  a  wound  about  7  mm.  long  with 
sharply  defined  edges  glued  together.  The  patient  while  being  ex- 
amined in  the  clinic  was  suddenly  seized  with  clonic  convulsions,  be- 
ginning in  the  flexors  of  the  fingers  of  the  right  hand  and  right  flexor 
carpi  ulnaris,  after  four  minutes  increasing  intensity,  with  affection  of 
flexors  of  the  right  forearm,  and  gradually  leading  to  affection  of  pecto- 
ralis  major,  then  twitching  of  orbicularis  oris  muscle  and  the  muscles 
supplied  by  the  right  oral  branch  of  the  facial,  and  finally  also  in  the 
distribution  of  the  right  frontal  branch  of  the  facial.  The  twitching 
in  the  right  arm  outlasted  that  in  the  distribution  of  the  facial  by  about 
thirteen  minutes. 

Immediate  trephining,  under  extremely  strict  asepsis  and  ether  anaes- 
thesia. After  division  of  the  scalp  at  the  site  of  the  small  cutaneous 
wound,  there  was  found  in  the  external  table  a  round  defect  2  to  3  mm. 
in  diameter  matted  with  hair.  Escape  of  brain-substance.  Removal 
of  disk  of  bone  with  circular  trephine,  the  wound  in  the  bone  as  centre. 
The  dura  exposed  thereby  was  lacerated  and  soiled  with  hair.  Six 
splinters  of  bone  from  the  inner  table  were  embedded  in  the  bruised 
cerebral  cortex.  Careful  toilet  of  the  wound;  arrest  of  hemorrhage 
from  the  brain,  which  was  considerable,  by  packing  with  iodoform 
gauze,  which  was  introduced  through  the  cutaneous  wound.  Sutures. 
Aseptic  dressing. 

After  operation  there  was  quiet  sleep  for  three  hours,  patient  awaken- 
ing with  clear  consciousness  and  undisturbed  speech.  Paresis  of  the 
right  arm  much  less  than  before  the  operation.  On  October  29th  right- 
sided  facial  paresis  was  distinctly  noticeable.  In  the  evening  there  were 
clonic  convulsions  over  the  entire  distribution  of  the  right  facial  of  one 
minute's  duration,  while  the  right  arm  remained  absolutely  quiet.  On 
October  30th  there  were  two  similar  attacks,  the  second  lasting  six 
minutes,  during  which  the  pharyngeal  muscles  were  apparently  affected 
also.  On  October  31st  there  was  an  attack  of  convulsions  of  long  dura- 
tion, beginning  in  the  distribution  of  the  right  facial,  extending  after 
twelve  minutes  to  the  left  half  of  the  face ;  at  the  same  time  convulsions 
of  the  right  arm  for  two  minutes.  On  November  2d  there  was  a  slight 
attack  of  convulsions  in  the  distribution  of  the  right  facial  in  the  face 
and  right  index  finger.  Paresis  of  the  right  arm  and  right  facial  very 
slightly  noticeable.  On  November  llth  symptoms  disappeared,  wound 
healed  without  reaction.  Pulse  which  had  varied  between  48  and  60 
had  increased  to  70.  On  December  12th  was  discharged  completely 
cured. 

Parietal  Convolutions. — The  parietal  convolutions  include  those  con- 
volutions behind  the  posterior  central  convolution,  above  and  below  the 
interparietal  fissure,  the  superior  parietal  lobe  and  the  inferior  parietal 
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lobe;  the  latter  is  again  divided  into  the  two  inferior  divisions,  gyrus 
supramarginalis  and  gyrus  angularis. 

Very  little  is  definitely  known  regarding  the  physiological  significance 
of  this  region.  Flechsig  locates  his  "posterior  large  association-centre " 
in  this  region  and  ascribes  to  it  a  higher  psychical  function.  Clinical 
experience  indicates  that  the  muscular  sense  has  its  centre  in  the  parietal 
lobe  (Redlich).  Accordingly,  in  case  of  extensive  focal  injuries  of  the 
parietal  lobes  the  muscular  sense  alone  may  be  completely  lost  without 
being  accompanied  by  any  important  disturbances  of  motion. 

Occipital  Convolutions. — These  include  the  entire  occipital  lobe  with 
its  lateral  and  median  surfaces,  the  region,  therefore,  of  the  superior 
occipital  gyrus,  the  middle  and  inferior  occipital  gyrus,  the  cuneus,  the 
lingual  lobule,  and  the  descending  gyrus. 

The  most  important  manifestation  of  paralysis  in  lesions  of  the  occipi- 
tal lobe  is  so-called  hemianopsia — that  is,  loss  of  power  of  vision  in  one- 
half  of  the  visual  field  of  each  eye,  caused  by  a  focal  lesion  on  one  side, 
cases  being  exclusively  those  of  so-called  bilateral  homonymous  hemian- 
opsia— i.  e.,  affecting  the  lateral  (temporal)  half  of  the  visual  field  of  the 
one  eye  and  the  median  (nasal)  half  of  the  visual  field  of  the  other.  This 
paralytic  manifestation,  as  is  known,  has  an  anatomical  basis  in  the 
hemidecussation  of  the  optic  nerve-trunk  in  the  chiasma. 

What  portions  of  the  cortex  of  the  occipital  lobe  are  especially  signifi- 
cant in  the  production  of  hemianopsia  is  still  a  subject  of  investigation. 
But  the  median  cortical  region  of  the  calcarine  fissure,  the  cuneus,  the 
lingual  lobule,  and  the  descending  gyrus  appear  to  be  more  intimately 
related  to  the  optic  fibres  than  do  the  lateral  regions  of  the  three  occipital 
lobes.  According  to  v.  Monakow,  however,  in  all  lesions  of  the  occipital 
lobe  leading  to  hemianopsia  disease  or  loss  of  function  of  the  optic  fibres 
is  a  necessary  condition,  and  it  is  wrong  therefore  to  consider  it  a  purely 
cortical  lesion. 

Independent  of  complete  hemianopsia  cases  of  incomplete  hemianopsia 
occur,  which,  according  to  the  loss  or  limitation  of  the  function  of  vision 
have  been  described  as  hemiamblyopia,  hemiachromatopsia,  or  quadrant 
hemianopsia. 

Finally,  as  the  result  of  focal  disease  of  both  occipital  lobes,  the  picture 
of  bilateral  hemianopsia  may  be  produced  with  almost  complete  blindness 
(cortical  blindness).  In  such  cases,  however,  besides  this  marked  dis- 
turbance of  vision  there  are  peculiar  psychical  disturbances  which  have 
been  included  under  the  conception  soul-blindness,  and  which  present 
various  combinations  of  symptoms  according  to  the  location  and  extent 
of  the  lesion,  and  which  have  been  described  as  optic  aphasia,  alexia, 
and  asymbolia. 

The  author  must  be  content,  however,  simply  to  refer  to  these  difficult 
provinces  of  brain  pathology. 

Frontal  Convolutions. — "This  region  includes  the  entire  and  very 
extensive  surface  of  the  convolutions  stretching  from  the  precentral 
fissure  to  the  frontal  pole  of  the  brain,  including  the  cortex  of  the  base 
as  far  as  the  fissure  of  Sylvius "  (v.  Monakow).  They  are  the  superior 


WOUNDS  OF  THE  BRAIN.  259 

middle  and  inferior  frontal  convolutions  (gyrus  frontalis  superior,  medius, 
and  inferior).  With  the  exception  of  those  portions  of  the  first  and 
second  frontal  convolution  bordering  on  the  motor  area,  and  the  pos- 
terior half  of  the  third  frontal  convolution,  which  we  must  consider  part 
of  the  speech-centre,  as  will  be  discussed  hereafter,  knowledge  of  the 
special  significance  of  the  "frontal  brain"  is  still  very  uncertain.  It  is 
only  known  that  as  regards  localization  (in  the  sense  of  a  special  sense- 
centre)  it  possesses  no  special  significance  (v.  Monakow).  Even  exten- 
sive destruction  of  a  frontal  lobe  may  occur  with  complete  absence  of 
all  symptoms,  and  even  in  bilateral  lesions  it  is  not  exactly  motility  that 
is  impaired.  It  appears  more  likely  that  the  frontal  brain  is  intrusted 
with  higher  nervous  (psychical)  accomplishments,  as  v.  Monakow 
expresses  it. 

Finally,  L.  Bruns  has  pointed  out  a  form  of  ataxia,  a  disturbance  of 
power  of  equilibrium  like  that  accompanying  cerebellar  lesions,  which 
he  has  observed  in  cases  of  tumor  of  the  frontal  lobe. 

Speech  Region. — This  includes  the  cortical  area  of  all  the  convolutions 
entering  into  the  formation  of  the  fossa  of  Sylvius,  as  follows:  the 
posterior  half  of  the  third  frontal  convolution  (Broca's  convolution),  the 
entire  island  (Reil),  the  first  temporal  convolution,  including  the  cortex 
of  the  whole  of  the  fissure  of  Sylvius  as  far  as  the  gyrus  supramarginalis 
(v.  Monakow). 

Lesions  in  this  region  can  all  produce  disturbances  which  are  generally 
called  aphasia.  An  extremely  important  fact  has  been  elicited  in  this 
connection,  that  both  hemispheres  have  not  the  same  value;  but  on  the 
contrary  there  is  a  distinct  difference  between  them  in  so  far  as  right- 
handed  individuals — i.  e.,  those  who  in  carrying  out  the  operations  of 
daily  life  (eating,  working,  writing)  use  the  right  hand  by  preference — 
will  only  become  aphasic  if  the  speech-centre  of  the  left  hemisphere 
(Broca's  convolution)  is  injured;  while  on  the  other  hand,  left-handed 
individuals  will  behave  just  the  reverse,  their  powers  of  speech  remaining 
intact  if  the  speech  region  of  the  left  side  is  affected,  while  they  become 
aphasic  if  the  speech  centre  of  the  right  side  is  affected. 

As  is  known,  brain  pathology  distinguished  an  expressive  form  of 
aphasic  disturbance  of  speech,  the  so-called  motor  aphasia  (word-dumb- 
ness), and  implies  under  the  term  the  inability  to  find  an  expression  in 
speech  for  the  most  common  things  and  objects  or  to  repeat  spoken 
words.  In  this  condition  therefore  voluntary  oral  speech  is  either  totally 
or  partially  inhibited. 

This  form  of  aphasia  is  undoubtedly  caused  by  destruction  in  the 
region  of  the  third  (left)  frontal  convolution.  This  condition  may  be 
combined  with  agraphia — i.  e.,  the  inability  to  write  correctly. 

Sensory  aphasia  (word-deafness)  is  different  from  motor  aphasia 
(word-dumbness).  It  is  the  form  of  perceptive  speech  disorder  which 
consists  in  the  inability  to  understand  spoken  words.  Disturbances  in 
the  region  of  the  first  temporal  convolution  (left)  cause  this  form  of 
aphasia.  Alexia  (the  inability  to  understand  written  and  printed  words) 
frequently  accompanies  it. 
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Total  aphasia  occurs,  then,  when  the  two  mentioned  forms  of  aphasia, 
motor  and  sensory,  are  combined. 

It  is  easy  to  understand  that  frequently  in  extensive  lesions  of  the  third 
frontal  convolution  the  adjoining  provinces  of  the  motor  area,  particularly 
the  head  region,  also  suffer.  As  a  matter  of  fact,  the  picture  of  motor 
aphasia  is  not  infrequently  found  combined  with  that  of  faciolingual  or 
even  that  of  faciobrachial  monoplegia.  Indeed  a  total  right-sided  hemi- 
plegia  may  be  combined  with  aphasia.  If  symptoms  of  irritation  occur 
in  connection  with  destruction,  the  picture  of  a  Jacksonian  epilepsy  may 
finally  develop. 

In  focal  lesions  of  the  upper  temporal  convolution  (including  the  supra- 
marginal  gyrus),  in  addition  to  sensory  aphasia,  there  may  occur  disturb- 
ances of  sensibility  on  the  opposite  side,  particularly  of  the  muscular 
sense,  if  the  lesion  extend  to  the  lower  parietal  lobule.  Or  the  optic  fibres 
are  involved  as  the  result  of  a  deep  focal  lesion  of  the  temporal  lobe; 
thus  sensory  aphasia  may  be  combined  with  hemianopsia. 

As  far  as  the  island  is  concerned,  smaller  lesions  frequently  seem  to 
run  their  course  without  any  symptoms  whatsoever.  More  extensive 
lesions  can,  however,  if  located  on  the  left  side,  produce  aphasic  disturb- 
ances; according  as  to  whether  the  focus  is  located  more  anteriorly  or 
more  posteriorly,  aphasia  may  be  motor  or  sensory. 

Internal  Capsule. — "The  term  ' internal  capsule'  is  applied  to  the 
massive  medullary  layer  interposed  between  the  optic  thalamus  and  the 
lenticular  nucleus  on  one  side,  and  the  corpus  striatum  and  putamen  on 
the  other.  The  internal  capsule  is  principally  a  point  for  the  collection 
of  projection-fibres,  which  are  derived  partly  from  different  portions  of 
the  cerebral  cortex  to  be  connected  with  peripheral  parts,  and  partly  of 
fibres  originating  in  the  deeper  portions  of  the  brain  which  lead  to  the 
cerebrum"  (v.  Monakow).  Lesions  of  the  internal  capsule  are  followed 
by  different  symptoms;  therefore,  according  as  to  whether  they  have 
destroyed  the  entire  capsule  or  only  a  portion  of  it  and  interrupted  the 
course  of  the  corresponding  fibres.  Complete  hemiplegia,  together  with 
hemianresthesia,  hemianopsia,  or  incomplete  hemiplegia,  with  particular 
involvement  of  single  tracts  of  fibres,  such  as  facial  and  leg  paralysis  or 
facial  and  hypoglossal  paralysis,  or  hemianaesthesia  and  hemianopsia, 
etc.,  may  thus  determine  the  character  of  a  clinical  picture  of  a  capsular 
lesion.  Pure  monoplegias  and  monospasms,  isolated  facial  paralysis,  or 
isolated  paralysis  of  other  cranial  nerves,  on  the  other  hand,  have  never 
been  observed  or,  at  any  rate,  never  positively  confirmed.  This  is  due 
to  the  fact  that  different  tracts  of  fibres  lie  so  close  together. 

We  must  be  satisfied  with  these  references  for  the  reason  that  trau- 
matic lesions  of  the  internal  capsule  can  hardly  acquire  practical  signifi- 
cance, and  the  combination  of  capsular  symptoms  can  be  important  only 
in  the  differential  diagnosis  of  certain  focal  cortical  diseases.  Pure  cap- 
sular focal  injuries  are  scarcely  to  be  expected  in  traumatic  lesions  (shot 
injuries,  contusions) ;  the  adjacent  regions  of  the  brain,  optic  thalamus 
and  lenticular  nucleus,  corpus  striatum  and  putamen,  are  almost  always 
affected  at  the  same  time. 
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Corpus  Striatum  and  Lenticular  Nucleus. — Lesions  affecting  the  corpus 
striatum  and  lenticular  nucleus  produce  no  definite  symptoms,  if  the 
internal  capsule  is  not  affected  at  the  same  time.  Under  such  conditions 
there  are  hemiplegia  and  involvement  of  the  facial  and  hypoglossal 
nerves. 

Optic  Thalamus. — The  only  regularly  occurring  manifestation  of  par- 
alysis in  focal  injuries  of  the  thalamus  is  hemianopsia;  "this  occurs  only 
when  the  external  geniculate  body  and  the  pulvinw  are  destroyed" 
(v.  Monakow).  Besides  these  symptoms  referable  to  the  optic  thalamus 
there  may  be  certain  hemichoreic  manifestations;  further,  peculiar  dis- 
turbances of  the  power  of  mimicking  gestures,  and,  finally,  vasomotor 
disturbances  always  occurring  on  the  side  opposite  that  of  the  lesion. 

Pedunculus,Regio-subthalamica,  Tegmentum. — "Focal  lesions  affecting 
one  or  other  of  these  three  regions  of  the  brain  are  generally  followed 
by  lesions  of  the  other  two"  (v.  Monakow),  for  which  reason  these  three 
regions  are  here  considered  together. 

Regarding  symptoms  of  localization  affecting  especially  the  subthal- 
amic  region,  we  know  practically  nothing  (v.  Monakow).  On  the  other 
hand,  "it  is  characteristic  of  lesions  of  the  tegmentum  to  find  paresis 
of  the  oculomotor  of  the  same  side  coincident  with  a  crossed  disturbance 
of  sensation  (hemiataxia)  or  disturbance  of  motion  and  sensation  in  the 
extremities  (alternating  hemiparesis).  Such  an  alternating  paralysis  is 
one  of  the  most  positive  signs  of  circumscribed  lesion  of  the  tegmentum, 
particularly  if  actual  motor  paralysis  of  the  opposite  side  is  absent" 
(v.  Monakow). 

In  pure  focal  lesions  of  the  peduncle  finally — i.  e.,  in  lesions  of  the 
peduncle  which  do  not  at  the  same  time  involve  the  tegmentum  and  the 
geniculate  body — there  regularly  occurs,  provided  that  solution  of  con- 
tinuity is  complete:  complete  hemiplegia  on  the  opposite  side,  with 
involvement  of  the  facial  and  hypoglossal  nerves,  and  partial  oculomotor 
paralysis  on  the  same  side  as  the  focus.  "This  form  is  briefly  described 
as  hemiplegia  alternans  superior"  (v.  Monakow). 

Corpora  Quadrigemina. — Lesions  of  the  corpora  quadrigemina  are 
followed  in  the  human  being  by  no  or  only  very  little  impairment  of 
the  power  of  vision.  On  the  other  hand,  there  does  occur  disturbance 
of  the  pupil-reaction  (dilatation,  fixed  condition  of  the  pupils) ;  further, 
disturbances  of  the  motility  of  the  eyeball  and  ataxic  symptoms  (ataxia  of 
motion  or  even  cerebellar  ataxia);  in  the  same  way  there  has  been 
observed  a  tremor  of  the  extremities  on  the  side  opposite  the  focus, 
paralysis  of  the  trochlear,  disturbance  of  the  act  of  mastication  (as  a  result 
of  a  lesion  of  the  descending  root  of  the  fifth  nerve) ;  loss  of  hearing,  in 
the  ear  of  the  side  opposite  that  of  the  affected  posterior  corpus  quad- 
rigeminus. 

Pons. — Small  lesions  of  the  pons  may  produce  no  symptoms.  But  in 
the  majority  of  cases  a  typical  diagnosis  is  possible.  In  such  cases  there 
occur  the  so-called  pons  symptoms. 

"Two  points,"  v.  Monakow  remarks,  "are  significant  in  the  produc- 
tion of  the  characteristic  pons  symptoms:  The  close  proximity  of  the 
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tracts  for  both  halves  of  the  body,  as  a  result  of  which  bilateral  mani- 
festations are  easily  produced;  and  the  circumstance  that  the  cortical  and 
mid-brain  tracts  (fillet)  are  crossed  by  the  cranial  nerves  of  the  same 
side,  usually  motor  and  sensory.  From  this  necessarily  follows  the  so- 
called  alternating  and  other  combined  paralyses."  For  example:  left- 
sided  hemiplegia  of  the  extremities  with  slight  involvement  of  the  left 
facial  and  tongue,  and  a  right-sided  total  facial  paralysis  (hemiplegia 
alternans  inferior) ;  or  left-sided  hemiplegia  of  the  extremities  and  right- 
sided  abducens  or  trigeminus  paralysis,  etc. 

But  the  roots  or  nuclei  of  single  cranial  nerves,  originating  in  the  pons 
may  be  affected  by  a  lesion  without  being  accompanied  by  motor  or 
sensory  disturbances  of  the  extremities;  this  results  in  isolated  or  even 
combined  paralysis  of  single  cranial  nerves  (for  example,  of  the  abducens, 
facial,  hypoglossal). 

A  pons  symptom  considered  extremely  important  by  some  authors  is 
conjugate  paralysis  of  the  lateral  recti  of  the  eye — i.  e.,  of  the  external 
rectus  of  one  and  the  internal  rectus  of  the  other  side. 

Finally,  in  lesions  of  the  pons  there  may  be  disturbances  in  the  dis- 
tribution of  the  hypoglossal,  leading  to  dysarthria  and  anarthria. 

Cerebellum. — Probably  the  cerebellum  exercises  an  important  influence 
upon  the  extremities  in  the  sense  of  maintaining  equilibrium,  and  pos- 
sibly also  upon  the  face  and  eyes  in  the  sense  of  regulating  force  and 
co-ordination.  There  are  found  in  the  cerebellum,  "important  com- 
ponents for  maintaining  equilibrium  and  for  the  proper  application  of 
force,  as  well  as  for  the  proper  gradation  of  various  muscular  acts" 
(v.  Monakow). 

The  principal  cerebellar  symptom  of  paralysis  is  so-called  cerebellar 
ataxia,  the  swaying  walk  (Demarche  d'ivresse),  very  similar  to  the  gait 
of  an  intoxicated  person.  A  symptom  of  irritation  is  dizziness.  Both 
symptoms,  confirmed  at  the  same  time,  are  of  great  diagnostic  signifi- 
cance. 

Certain  focal  lesions  of  the  cerebellum  may,  of  course,  produce  distant 
effects,  as  a  result  of  which  the  chiasma  or  medulla  or  the  pons  may 
suffer.  In  this  way  may  be  explained  certain  symptoms  occasionally 
observed  in  cerebellar  lesions,  such  as  disturbances  of  vision,  vomit- 
ing,  difficulty  in  swallowing,  diabetes  mellitus  and  insipidus,  etc. 

Medulla  Oblongata. — The  not  infrequent  involvement  of  the  medulla 
oblongata  in  lesions  affecting  the  skull  and  its  contents  makes  it  justi- 
fiable to  include  under  cerebral  localization  a  brief  discussion  of  bulbar 
manifestations  of  focal  injuries.  Severe  lesions  of  the  bulb  would,  pre- 
sumably, be  rapidly  fatal,  in  so  far  as  the  centres  for  respiration  and 
circulation  are  affected  thereby.  For  the  rest  the  picture  of  a  bulbar 
lesion  depends  upon  how  extensively  the  motor  and  sensory  nerve-tracts 
of  the  extremities,  as  well  as  the  nuclei  and  roots  which  lie  within  the 
bulb,  are  affected,  particularly  the  nuclei  and  roots  of  the  ninth  to  the 
twelfth  cranial  nerves — i.  e.,  the  glossopharyngeal,  vagus,  accessory,  and 
hypoglossal.  Accordingly  there  may  result  a  motor  paralysis  of  the 
extremities,  with  the  picture  of  a  complete  or  incomplete  paraplegia  or 
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hemiplegia  of  the  extremities.  Sensory  disturbances  of  the  extremities 
seem  to  occur  but  rarely.  Besides  the  paralysis  of  the  extremities  the 
following  bulbar  symptoms  may  occur:  anarthria,  dysphagia,  aphonia, 
singultus,  disturbances  of  respiration  and  circulation,  such  as  stertorous 
respiration,  Cheyne-Stokes  breathing,  slowing  of  the  pulse,  and  terminal 
pneumonia. 

Finally,  there  should  be  borne  in  mind  certain  manifestations  on  the 
part  of  the  urinary  apparatus,  such  as  glycosuria,  polyuria,  and  albu- 
minuria,  which  may  occur  in  diseases  of  the  floor  of  the  fourth  ventricle. 

The  Treatment  of  Recent  Injuries  of  the  Brain. — The  treatment  of 
a  contusion  of  the  brain  presupposes  its  diagnosis.  If  this  is  impossible 
as  is  frequently  the  case,  direct  treatment  of  such  a  brain  lesion  is  out  of 
the  question.  In  these  cases  our  efforts  at  treatment  must  therefore 
frequently  be  limited  to  the  injury  of  the  skull  and  its  covering.  The 
injury  may  be  a  simple  contusion,  a  wound  of  the  soft  parts,  or  a  frac- 
ture of  the  skull.  In  some  such  cases  it  is  only  after  years  that  the 
autopsy  gives  a  clear  idea  of  the  former  brain  injury,  the  patient  having 
died  from  some  other  cause.  One  then  finds  those  anatomical  changes 
described  above  in  discussing  the  course  of  contusion  foci  in  the  brain. 
If,  however,  a  diagnosis  of  a  traumatic  focus  of  the  brain  at  a  certain 
location  be  made  from  the  primary  symptoms — and  in  the  majority  of 
cases,  under  such  circumstances,  there  is  a  lesion  of  the  cerebral  cortex 
within  the  motor  area — it  may  always  be  firmly  maintained  that  the 
brain  injury  itself  did  not  justify  active  interference.  What  would  be 
the  purpose  of  active  interference?  The  reparative  processes  which 
follow  brain  lesions  are  completed,  as  far  as  is  possible,  without  assist- 
ance; and  unfortunately  more  than  repair  is  not  to  be  hoped  for. 

Only  two  conditions  indicate  operative  interference:  First,  the  re- 
moval whenever  possible  of  foreign  bodies  embedded  in  the  brain,  such 
as  splinters  of  bone  or  objects  which  have  penetrated  the  cranial  cavity 
from  without,  as,  for  example,  points  of  knife-blades,  needles,  rifle-bullets, 
etc.  Second,  to  prevent  threatened  septic  infection,  or  at  least  to  cut 
short  such  a  process  during  its  early  stages.  Both  of  these  indica- 
tions may,  of  course,  exist  at  the  same  time. 

Regarding  the  first  indication,  the  removal  of  a  foreign  body,  the  proof 
of  such  a  complication  may  be  very  easy,  very  difficult,  or  impossible. 
It  is  easy  when  the  character  of  the  injury  forces  upon  the  susgeon  the 
fact  that  a  foreign  body  has  been  introduced.  In  this  group  are  gunshot 
injuries,  with  simple  wound  of  entrance  of  the  skull  and  escape  of  brain 
matter;  further,  stab- wounds,  in  which  the  instrument  (knife-blade,  a 
nail,  or  a  hook)  remains  deeply  embedded  in  the  bone  of  the  skull;  also 
compound  comminuted  fractures  of  the  vault  which  permit  of  inspection 
and  digital  examination  of  the  crushed  cerebral  cortex,  the  latter  filled 
with  fragments  of  bone.  In  all  such  cases  the  diagnosis  of  a  foreign  body 
embedded  in  the  brain  is  based  upon  its  direct  detection  by  the  senses — 
the  determination  of  the  gross  local  lesion,  through  the  eye  and  the  finger. 

The  diagnosis  is  more  difficult  and  frequently  is  impossible  when  the 
presence  of  a  foreign  body  in  the  brain  can  only  be  deduced  from  dis- 
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turbance  of  the  brain  functions  which  are  referable  to  a  foreign  body. 
For,  just  as  a  traumatic  focus  of  the  brain  does  not  in  itself  necessarily 
cause  manifestations  of  paralysis  or  irritation,  so  these  symptoms  are 
not  necessarily  produced  by  the  presence  of  a  foreign  body.  Whether 
a  focal  injury  or  a  foreign  body  produces  symptoms  or  not  depends,  in 
the  first  place,  upon  the  localization  of  the  injury,  and,  further,  upon  the 
degree  of  mechanical  irritation  which  it  produces  upon  the  brain-sub- 
stance; form,  size,  and  weight  may  have  some  bearing.  Frequently  all 
symptoms  are  absent  at  first,  and  only  after  several  days  certain  mani- 
festations of  irritation  set  in  which  arouse  suspicion  of  a  foreign  body 
at  the  site  of  the  lesion.  Of  particular  importance  are  certain  manifes- 
tations of  irritation,  which  develop  soon  after  the  injury,  associated  with 
paralytic  symptoms  occurring  immediately  after  the  trauma,  and  which 
possess  the  strict  character  of  focal  symptoms  (thus,  for  example,  mono- 
spasm  following  primary  monoparesis,  as  in  the  cases  referred  to  above, 
observed  by  the  author). 

Finally,  the  importance  of  tf-rays  in  determining  the  presence  of 
foreign  bodies  in  the  brain — metallic  ones  especially — must  be  dwelt 
upon.  In  spite  of  the  wonderful  discovery  being  a  very  recent  one, 
extensive  experience  has  shown  that  by  means  of  the  or-ray  method  it 
is  possible  to  determine,  for  example,  the  position  and  size  of  pro- 
jectiles in  the  brain.  In  fact,  it  is  possible,  as  the  result  of  such  findings, 
to  institute  operative  treatment. 

No  matter  in  what  way  the  diagnosis  of  a  foreign  body  in  the  brain 
may  have  been  made,  whether  by  direct  inspection  and  palpation  of 
the  cranial  wound,  whether  by  deduction  from  the  functional  disturb- 
ances of  the  central  organ  with  the  assistance  of  the  clinical  history,  or, 
finally,  by  means  of  the  ovray  picture,  there  is  no  question  that  the 
ideal  treatment  consists  in  the  removal  of  the  foreign  body  from 
the  brain,  thus  paving  the  way  for  the  best  possible  recovery,  free 
from  all  early  or  late  complications.  For  the  foreign  body  allowed  to 
remain  is  always  a  complication  of  a  brain  injury,  and  may  hinder  the 
local  reparative  processes.  In  some  cases  it  may  render  repair  im- 
possible. Even  if  under  favorable  circumstances  it  does  become  en- 
cysted, as  foreign  bodies  become  encysted  in  other  organs  and  tissues, 
it  still  remains  an  object  of  anxiety,  and  frequently  after  a  longer  or 
shorter  latent  period  becomes  the  starting  point  of  severe  functional  dis- 
turbances of  a  general  character  or  of  local  processes,  which  may  result 
in  death  after  many  years.  Thus  foreign  bodies  are  met  with  in  dis- 
cussing the  etiology  of  traumatic  epilepsy,  certain  psychoses,  traumatic 
late  abscess,  and  meningitis.  Of  course,  in  endowing  the  foreign  body 
remaining  in  the  brain  with  this  odium,  it  is  proper  to  add  that  even 
simple  brain  lesions  without  the  addition  of  a  foreign  body  may  occa- 
sionally lead  to  the  same  termination. 

Of  all  foreign  bodies  in  the  brain,  rifle-bullets  have  always  excited 
great  surgical  interest,  and  regarding  the  latter  and  their  fate  there  exists 
a  special  class  of  literature  which  has  undergone  considerable  increase 
during  the  last  few  years.  It  has  been  shown  that  particularly  small- 


WOUNDS  OF  THE  BRAIN.  265 

calibre  bullets,  with  slight  penetrating  power,  such  as  Flobert  bullets, 
revolver  projectiles  of  4,  5,  or  7  mm.  calibre,  not  infrequently  become 
encysted  in  the  brain.  With  these  weapons,  frequently  very  cheap, 
used  occasionally  by  suicides,  the  effect  of  the  shot  often  consists  of 
only  a  small  circular  perforation  of  the  cranial  bone  and  a  narrow  blind 
bullet- track  in  the  brain,  without  lateral  action  worth  mentioning.  The 
fragments  of  bone  carried  along  are  small  in  number  and  hemorrhage 
from  the  parts  of  the  brain  traversed  is  moderate.  An  a>ray  picture 
shows  the  small  projectile  at  the  end  of  the  shot-sinus  as  a  small  black 
spot.  The  author  has  had  the  opportunity  to  follow  for  years  the  course 
of  several  patients  with  encysted  projectiles.  The  following  is  an  example : 

A  girl  was  admitted  to  the  clinic  having  received,  about  two  hours 
before,  an  accidental  shot  in  the  right  side  of  the  skull,  from  a  Flobert 
rifle,  fired  at  a  distance  of  1J  metres.  The  diameter  of  the  projectile 
was  6  mm.  Immediately  after  the  shot  was  fired  the  girl  collapsed  with 
a  loud  cry,  was  raised  at  once  and  carried  to  bed.  The  mother  noticed 
then  that  she  was  totally  paralyzed  on  the  left  side.  The  patient  was 
never  unconscious,  but  complained  of  severe  headaches  and  vomited 
once,  one  and  a  half  hours  after  the  injury.  Hemorrhage  was  insig- 
nificant; there  was  repeated  vomiting.  Under  slight  chloroform  anaes- 
thesia the  entire  head  was  shaved  and  the  skin  carefully  disinfected.  A 
cutaneous  incision  6  cm.  long  was  carried  through  the  wound  and 
deepened  as  far  as  the  bone.  After  detaching  the  soft  parts  from  the 
bone  there  was  discovered  in  the  parietal  bone  a  circular  defect  6  mm. 
in  diameter,  without  fissures.  At  the  bottom  of  the  bone  wound  were 
several  dark  blood-clots;  the  escaping  blood  was  distinctly  pulsating. 
The  wound  in  the  bone  was  carefully  enlarged  with  a  chisel,  and,  after 
removal  of  a  zone  of  the  external  table,  there  was  found  rather  extensive 
splintering  of  the  inner  table.  One  such  splinter  lying  flat  and  loose 
upon  the  dura  was  immediately  removed.  It  was  approximately 
triangular  in  shape,  11  to  12  mm.  long  and  9  mm.  wide.  Upon  search- 
ing with  a  probe,  an  opening  was  discovered  in  the  dura,  and  the  probe 
entered  the  bullet-track.  By  means  of  the  probe  more  splinters  of  bone 
from  the  inner  table  were  discovered  which  had  penetrated  the  dura 
and  were  embedded  in  the  cerebral  cortex.  It  was  possible  to  remove 
three  in  succession.  The  largest  was  18  mm.  long  and  8  mm.  wide. 
The  other  two  were  about  half  as  large;  several  blood-clots  were  re- 
moved with  the  splinters;  there  was  no  subsequent  hemorrhage.  No 
evidence  of  the  bullet  could  be  discovered  even  after  removal  of  the 
splinters.  Antiseptic  dressing.  Recovery  took  place  in  a  surprisingly 
short  time,  without  further  incident  and  with  the  disappearance  of  all 
paralytic  manifestations.  It  was  completed  at  the  end  of  four  weeks. 
Since*  then  ten  years  have  elapsed.  The  girl  has  developed  to  woman- 
hood, and  never  up  to  the  present  time  has  there  been  a  single  mani- 
festation of  a  somatic,  intellectual,  or  psychical  character  to  recall  the 
former  severe  brain  lesion. 

This  description  suffices  to  show  that  the  course  of  brain  injuries 
complicated  by  foreign  bodies  may  vary  much,  and  although  the  author 
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has  pointed  out  that  the  removal  of  foreign  bodies  is  the  ideal  aimed 
at  and  to  be  sought  for  in  the  treatment  of  such  injuries,  he  must  empha- 
size the  fact  that  there  are  certain  limits  for  such  active  interference 
which  it  is  well  to  respect  if  the  surgeon  does  not  wish  to  expose  the 
life  of  the  patient  to  a  danger  which  is  greater  perhaps  than  that  which 
might  possibly  arise  from  the  presence  of  a  foreign  body.  The  choice 
of  the  right  path  under  such  circumstances  is  at  the  present  time  one 
of  the  difficult  and  not  fully  solved  problems  of  operative  brain  surgery. 
The  proper  course  is  clearly  indicated  in  wounds  of  the  cerebral  cortex 
complicated  by  compound  comminuted  fractures  of  the  vault.  If  in 
such  cases  splinters  or  other  foreign  bodies,  such  as  hair,  sand,  pebbles, 
machine  oil,  etc.,  have  been  forced  through  the  torn  meninges  into  the 
brain-substance,  the  operation  rendered  necessary  by  the  splintering 
of  the  skull  and  which  consists  in  the  primary  removal  of  splinters  and 
cleansing  of  the  cranial  wound,  is  simply  extended  to  the  wound  of 
the  brain,  and  is  completed  by  the  careful  removal  of  all  fragments  of 
bone  and  foreign  bodies  which  might  interfere  with  the  process  of  repair, 
including  those  situated  in  the  brain  itself.  Loose  fragments  of  brain 
are  best  wiped  with  dry  mull  wipes,  and  hemorrhage  from  the  brain- 
substance  should  be  arrested  by  pressure  with  iodoform  gauze,  which 
should  wherever  possible  be  led  out  between  the  skin-flaps,  the  latter 
being  then  united.  The  earlier  this  important  part  in  the  primary  care 
of  the  wound  is  carried  out,  the  more  favorable  is  the  prognosis.  It  is 
surprising  how  smoothly  and  without  any  reaction  the  repair  of  even  very 
complicated  wounds  of  the  brain  proceeds  under  favorable  circumstances. 
In  those  cases  in  which  there  is  not  free  access  to  the  contusion  focus 
or  wound  of  the  cerebral  cortex,  the  choice  of  procedure  is  more  difficult 
than  in  those  wounds  of  the  brain  which  are  open  and  exposed,  even 
if  there  are  grounds  for  suspecting  that  splinters  or  other  foreign  bodies 
complicate  a  cerebral  injury.  Splinters  broken  from  the  inner  table 
in  fracture  without  fracture  of  the  outer  table,  punctured  wounds,  and 
the  numerous  cases  of  gunshot  fractures  with  blind  bullet-track  and 
small  wound  of  entrance,  come  under  consideration  in  this  class. 
Whether,  however,  in  these  cases,  the  surgeon  should  proceed  to  operate 
or  not,  depends  very  much  upon  what  he  may  assume  to  be  the  character 
of  the  wound  or  contusion  of  the  brain  situated  beneath  the  bone  lesion. 
The  author  has  already  pointed  out  the  difficulty  in  making  such  a 
diagnosis.  By  employing  the  results  of  modern  teaching  in  regard  to 
cerebral  localization,  we  are,  however,  in  a  position  in  certain  cases  to 
determine  in  all  probability  the  presence  of  foreign  bodies  in  the  cerebral 
cortex.  In  most  instances  the  surgeon  will  have  to  deal  with  injuries 
of  the  limited  portion  of  the  brain  included  within  the  motor  area. 
Here  the  succession  of  certain  symptoms  of  paralysis  and  irritation  may 
make  the  diagnosis  so  positive  that  operative  interference  is  not  only 
justifiable,  but  actually  imperative  as  well.  The  author  refers  to  our 
two  observations,  which  were  recounted  in  the  section  on  Cerebral 
Localization,  and  which  he  refers  to  as  classical  cases  on  the  question 
of  operative  interference. 
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There  can  be  no  question  that  at  the  moment  the  diagnosis  of  isolated 
fracture  or  punctured  fracture  of  the  inner  table  with  penetration  of 
the  cerebral  cortex  by  splinters  is  determined,  it  becomes  the  duty  of 
the  surgeon  to  expose  the  site  of  the  brain  lesion,  and  to  remove  the 
fragment  which  is  irritating  the  central  organ.  Access  is  established 
by  means  of  trephining,  and  it  may  be  left  to  the  discretion  of  the  operator 
whether  for  this  purpose  he  employs  the  classical  trephine  or  the  mallet 
and  chisel.  The  author  is  accustomed  to  use  either  method,  according 
to  the  local  conditions  of  the  wound,  as  the  clinical  histories  formerly 
recounted  show,  and  has  always  accomplished  his  purpose.  A  circular 
opening,  2  to  3  cm.  in  diameter,  in  the  bone  of  the  skull,  whose  centre 
corresponds  to  the  point  of  impact,  will  usually  suffice  for  the  explora- 
tion of  the  cerebral  cortex  and  the  removal  of  any  existing  splinters, 
for  the  comminution  of  the  inner  table  is  always  circumscribed  in  those 
forms  of  violence  coming  under  consideration  here,  and  at  the  same 
time  the  brain  injury  is  usually  limited  to  the  cortex. 

Conditions  are  not  so  simple  in  gunshot-wounds  of  the  brain  caused 
by  rifle-bullets.  If  the  projectile  has  gone  completely  through,  or,  in 
other  words,  if  there  is  a  perforating  gunshot-wound  of  the  brain  with 
wound  of  entrance  and  exit  in  the  skull,  it  is  not  justifiable  to  attempt 
operative  interference  simply  for  the  purpose  of  removing  from  the 
bullet-track  any  particles  of  bone  that  have  been  carried  along.  The 
danger  resulting  from  interference  is  too  serious,  and  at  the  same 
time  the  result  is  very  uncertain.  In  practice,  however,  these  cases 
are  hardly  ever  the  object  of  such  consideration,  for  the  simple 
reason  that  a  projectile  which  possesses  sufficient  penetrating  power  to 
produce  such  an  injury  would  inflict  such  devastation,  such  destruction 
of  the  brain,  such  meningeal,  cerebral,  and  ventricular  hemorrhage,  etc., 
that  death  would  take  place  immediately  or  within  a  few  hours  without 
recovery  of  consciousness.  How  shall  the  surgeon  act  if  there  is  a 
simple  'gunshot- wound  of  the  head,  with  a  bullet- track  terminating 
blindly  and  the  projectile  embedded  somewhere  in  the  cranial  cavity  ? 

This  question  has  been  repeatedly  discussed  during  the  last  few  years, 
and  is  by  no  means  settled  at  the  present  time.  Owing  to  the  difference 
in  conditions,  it  would  hardly  appear  justifiable  to  proceed  in  all  cases 
according  to  a  fixed  rule.  One  must  remember  that  the  projectile, 
after  having  perforated  the  bone,  may,  according  to  the  degree  of 
velocity,  follow  a  course  of  different  length.  It  may  be  located  behind 
the  wound  of  entrance,  upon  or  within  the  dura;  it  may  be  embedded 
within  the  cerebral  cortex;  it  may  have  cut  a  short  or  a  long  channel 
through  the  brain-substance.  Possibly  it  may  have  penetrated  ^as  far 
as  the  inner  table  of  the  opposite  side  and  remained  in  this  situation,  or 
it  may  have  rebounded  from  this  point,  as  has  been  previously  shown 
in  connection  with  a  case  observed  by  the  author,  and  have  been  driven 
through  the  brain  in  another  direction.  And  even  here  the  possible 
variety  of  cases  is  by  no  means  exhausted.  In  many  cases,  death 
ensuing  frees  the  patient  from  suffering  and  the  surgeon  from  his 
predicament  —  operative  interference  cannot  be  considered;  as  has 
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been  remarked  above,  the  patient  dies  within  a  few  hours  or  days,  with 
manifestations  of  general  cerebral  paralysis,  without  having  even  re- 
gained consciousness.  But  how  shall  the  surgeon  proceed  if  the  con- 
dition of  the  patient  after  injury  permits  interference?  If  the  initial 
threatening  manifestations,  such  as  loss  of  consciousness,  vomiting, 
paralysis  of  the  sphincters,  hemiplegia,  stertorous  respiration,  etc., 
disappear?  Or  how  shall  he  proceed  if  from  the  beginning  there  are 
no  cerebral  symptoms,  or  if  there  are  only  focal  symptoms  which  point 
to  a  lesion  within  the  motor  area?  In  such  cases  should  he  abstain 
from  operative  interference  from  the  very  beginning  or  should  he  imme- 
diately make  an  attempt  to  look  for  fragments  of  bone  that  have  been 
forced  in,  or  for  a  projectile  embedded  within  the  brain,  by  sufficiently 
enlarging  the  wound  of  entrance  in  the  skull,  as  has  been  described  in 
trephining  for  fracture  of  the  inner  table  and  punctured  fractures. 

That  projectiles  and  other  foreign  bodies  may  become  encysted  in  the 
brain  as  they  do  in  other  organs  has  been  discussed  in  recounting  a  very 
striking  example.  At  the  same  time  the  serious  consequences  were 
pointed  out  that  may  result  from  the  continued  presence  of  such  foreign 
bodies  within  the  brain  in  less  fortunate  cases.  For  the  sake  of  being 
complete  the  author  wishes  to  add  here  that  as  the  result  of  clinical  as 
well  as  experimental  investigation  it  has  been  lately  demonstrated  that 
recent  gunshot- wounds  of  the  body  and  embedded  projectiles  are  by  no 
means  to  be  considered  free  from  germs.  By  no  means,  however,  should 
it  be  concluded  from  this  that  the  germs  present  in  these  injuries  must 
necessarily  lead  to  infection.  For  the  latter  to  take  place,  more  than  the 
presence  of  germs  is  necessary.  Even  pathogenic  micro-organisms 
require  a  certain  degree  of  virulence  and  a  proper  soil  for  their  propaga- 
tion in  order  to  excite  wound  infection.  This  has  been  demonstrated 
particularly  by  the  investigations  of  Pfuhl,  Frankel,  Brunner,  and  others. 
The  author  is  of  the  opinion,  however,  that  the  presence  of  germs  in  a 
recent  gunshot- wound,  especially  a  gunshot-wound  of  the  brain,  no  mat- 
ter what  name  these  germs  may  have,  can  never  justify  disinfecting  the 
cavity  of  a  wound  or  trephining  for  the  purpose;  for  it  is  well  known 
that  such  disinfection — i.  e.,  a  destruction  of  living  germs  in  tissues  by 
means  of  antiseptic  solutions — is  simply  impossible  and  therefore  unneces- 
sary. The  author  holds  precisely  the  same  view  held  by  v.  Bergmann 
in  regard  to  this  question.  Seen  from  this  point  of  view,  primary  tre- 
phining in  gunshot-wounds  of  the  brain  appears  absolutely  worthless. 
What  may  lead  us  in  certain  cases  not  only  to  justify  but  demand  tre- 
phining in  gunshot- wounds  of  the  brain  with  embedded  projectiles  is 
the  gross  mechanical  injury  which  is  inflicted  upon  the  brain  by  bullets 
and  fragments  of  bone,  and  the  incomplete  recovery  resulting  from  the 
presence  of  foreign  bodies  during  the  process  of  repair.  Only  from  this 
point  of  view  can  operative  interference  be  defended,  and  then  only  if 
the  procedure  necessary  for  the  removal  of  a  foreign  body  is  so  simple 
and  conservative  that  the  danger  of  the  original  brain  injury  is  not 
materially  increased  through  interference.  If  one  adheres  strictly  to  this 
rule,  he  will  certainly  find  that  in  the  majority  of  cases  it  is  most  advisable 
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not  to  seek  further  for  the  projectile,  nor  to  extract  the  same  from  the 
bottom  of  the  shot-hole;  frequently  one  should  be  satisfied  with  simply 
probing  the  wound  of  entrance,  and,  if  the  result  is  negative,  proceed  at 
once  to  apply  an  antiseptic  dressing  to  the  small  cutaneous  wound.  The 
author  has  never  seen  harm  result  from  such  probing  if  carried  out  under 
strict  antiseptic  precaution  and  with  a  gentle  hand.  In  many  cases,  on 
the  other  hand,  he  has  obtained  positive  results  which  led  him  to  take 
a  step  further  and  to  enlarge  the  wound  of  entrance  in  the  bone.  This 
positive  result  obtained  by  probing  is  the  detection  of  bone-splinters 
which  lie  within  the  wound  of  entrance  in  the  skull,  either  to  one  side 
upon  the  dura,  in  the  dura,  or  embedded  deeper  within  the  cerebral  cortex. 
Occasionally  the  probe  descends  directly  into  the  shot-sinus  in  the  brain, 
and  at  a  moderate  depth  meets  with  strong  resistance,  which  may  be 
caused  either  by  a  splinter  or  a  bullet.  In  such  a  case  the  author  has 
never  regretted  immediately  enlarging  the  wound  of  the  bone  with  a 
chisel  or  Luer's  gouge-forceps  and  removing  a  foreign  body  rendered 
accessible  by  such  an  easy  and  safe  procedure.  In  numerous  cases  the 
spent  projectile  lay  upon  the  dura,  in  others  the  projectile  was  embedded 
in  the  cerebral  cortex  and  could  easily  be  removed  together  with  bone 
splinters.  Where,  however,  the  projectile  is  deeply  embedded  within  the 
brain,  it  is  advisable,  in  view  of  the  principle  expressed  above,  not  to 
attempt  extraction,  but  to  be  satisfied  with  the  removal  of  superficial 
bone-splinters.  This  procedure  was  followed  in  the  case  of  gunshot- 
wound  of  the  brain,  recounted  before;  and  who  would  question  that  by 
the  removal  of  the  large  superficial  splinters  and  the  three  splinters  in 
the  cerebral  cortex,  of  which  the  largest  was  18  mm.  long  and  8  mm. 
wide,  the  patient  was  done  a  great  service,  even  if  search  was  not  made 
for  the  projectile  in  the  depths  of  the  brain  and  even  if  it  was  not 
extracted. 

In  concluding  the  discussion  of  recent  gunshot-injuries  of  the  brain 
and  their  treatment,  attention  is  called  to  the  recent  attempts  that  have 
been  made  to  search  for  and  excise,  a  long  time  after  injury,  projectiles 
encysted  in  the  brain  under  the  guidance  of  an  a>ray  picture.  Experience 
has  so  far  shown  that  it  is  possible,  by  means  of  the  a>ray  process,  to 
determine  the  site  of  a  bullet  in  the  brain  with  such  exactness  that  in 
certain  cases  through  the  topical  diagnosis  it  becomes  accessible  to  opera- 
tion. Experience  has  shown  that  in  some  cases  this  operation  has  accom- 
plished its  end  and  the  patient  recovered.  E.  Braatz,  Kiimmell,  A.  E. 
Barker,  and  others  have  described  such  successful  operations.  Undoubt- 
edly such  interference  may  be  indicated  by  the  severity  of  the  symptoms, 
which  must  be  referred  to  the  continued  presence  of  a  foreign  body. 
The  careful  surgeon  will,  however,  do  well  to  limit  himself  to  such  cases 
and  to  weigh  carefully  the  danger  of  interference  before  taking  up  the 
knife  and  the  saw.  There  exists,  as  it  would  appear  to  the  author,  more 
danger  in  doing  too  much  than  too  little. 

A  second  indication,  which  may  lead  the  surgeon  to  operate  imme- 
diately in  wounds  of  the  brain,  andVhich  has  been  previously  mentioned, 
is  the  contamination  of  the  wound  with  infectious  material.  At  the  same 
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time  the  author  added  that  this  indication  usually  existed  with  that  of 
removing  larger  foreign  bodies  that  had  been  forced  into  the  brain  from 
the  outside  by  the  mechanism  of  the  injury.  These  are  the  carriers  of 
infection.  Primary  extraction  of  splinters  with  careful  cleansing  of  the 
vicinity  of  the  wound,  removal  of  blood-clots  and  brain  fragments, 
dividing  the  dura  where  retention  of  wound  secretion  is  feared,  trimming 
the  lacerated  and  contused  wound-edges,  carefully  stopping  all  hemor- 
rhage, drying  the  entire  wound  with  simple  sterile  mull  wipes,  and, 
finally,  accurate  filling  the  wound  with  iodoform  gauze — these  are  the 
measures  necessary  in  such  cases.  The  earlier  they  are  carried  out,  the 
more  certainly  do  they  promise  that,  in  spite  of  evident  contamination 
of  the  wound  either  with  hair,  sand,  street  dirt,  etc.,  the  process  of  wound 
repair  will  go  on  smoothly  and  simply.  Disinfection  of  wounds  with 
antiseptic  irrigating  fluids  the  author  has  not  made  use  of  during  the 
past  few  years;  the  more  energetically  and  fastidiously,  however,  has 
he  shaved  the  entire  scalp  and  disinfected  it  according  to  Fiirbringer's 
method  with  soap,  alcohol,  and  (1  :  1000)  sublimate  solution  before 
carrying  out  any  of  the  above  procedures. 


TRAUMATIC  MENINGITIS. 

Simple  injury  of  the  dura  mater  or  pia  mater  is  unnoticed  in  the  group 
of  symptoms  caused  by  injuries  to  the  brain  unless  it  is  associated  with 
extensive  hemorrhage  from  some  of  the  meningeal  vessels.  This  has 
already  been  spoken  of.  The  condition  is  quite  different  if  infection 
is  added  to  the  injury  within  the  skull.  This  unfortunate  complica- 
tion is  by  no  means  a  rare  one,  and  is  marked  by  symptoms  due  to 
the  inflammation  of  the  pia,  which  may  be  so  prominent  as  to  obscure 
all  other  symptoms.  Contusions  of  the  dura  and  the  pia  and  tears  of 
these  membranes  may  heal  and  leave  no  trace  except  a  more  or  less 
marked  cicatrix,  provided  there  is  no  infection.  If  suppuration  follows 
injury,  it  has  a  tendency  to  spread  rapidly  within  the  membranes,  as  was 
mentioned  in  the  description  of  encephalitis. 

Etiology. — The  etiology  of  traumatic  meningitis,  like  that  of  traumatic 
encephalitis,  is  dependent  upon  the  action  of  certain  pathological  micro- 
organisms. According  to  Macewen's  examinations,  the  microbes  most 
often  present  are  Streptococcus  pyogcnes  and  Staphylococcus  pyogenes 
aureus,  less  often  Staphylococcus  albus  and  citreus.  In  the  great  majority 
of  cases  these  microbes  are  introduced  from  the  surface  of  the  scalp 
through  the  wound.  Only  in  rare  instances  does  bacterial  infection  come 
through  the  bloodvessels.  Even  though  the  bacteria  are  introduced 
through  the  blood,  the  traumatism  is  an  essential  factor  in  the  inflam- 
mation, since  the  injured  portions  of  the  meninges  and  the  brain  furnish 
a  favorable  soil  for  bacterial  growth.  Thus  whatever  the  source  of  the 
infection,  the  localization  of  a  traumatic  meningitis  is  determined  by  the 
injury.  Therefore  the  division  of  traumatic  meningitis  into  basilar  and 
cortical  is  of  significance  merely  as  showing  that  certain  injuries  are 
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more  common  at  the  base  of  the  skull,  while  others  are  found  on  the 
convexity. 

Pathology. — Traumatic  meningitis  usually  appears  in  the  form  of  lep- 
tomeningitis,  which  may  be  either  seropurulent,  fibrinopurulent,  or 
purulent.  The  exudate  of  whatever  character  extends  a  greater  or  lesser 
distance,  filling  the  lymph-spaces  of  the  pia,  and  often  collecting  in  such 
quantity  that  the  gyri  and  sulci  of  the  brain  beneath  it  cannot  be  recog- 
nized. It  may  also  penetrate  along  the  pial  sheaths  of  the  vessels  into 
the  cortex  of  the  brain.  The  cortex  may  then  have  the  appearance  of 
encephalitic  softening  (encephalomeningitis) .  If  the  pial  spaces  are  filled 
with  blood  as  the  result  of  the  traumatism,  the  mixture  with  the  purulent 
exudate  gives  a  variable  picture.  The  black  ecchymoses  of  the  pia  alter- 
nate with  yellow  or  greenish  purulent  spots,  while  at  the  periphery  the 
yellow  suppurating  pial  vessels  are  plainly  visible  through  the  cloudy  veil 
of  the  arachnoid.  Besides  these  signs  of  inflammation  of  the  surface  of 
the  brain,  there  are  often  found  a  large  effusion  of  seropurulent  fluid 
mixed  with  flakes  of  pus  into  the  ventricles  of  the  brain. 

The  inflammation  of  the  dura  (traumatic  pachymeningitis)  is  rare 
when  compared  with  traumatic  leptomeningitis.  Sometimes  the  inner 
surface  of  the  dura  is  covered  with  a  layer  of  pus  and  the  dura  has  lost 
its  polish.  Sometimes  the  only  changes  noticed  are  on  the  outer  surface 
of  the  dura  (pachymeningitis  externa),  provided,  of  course,  that  the 
infection  is  proceeding  from  without  inward.  The  affection  of  the  dura 
is  usually  limited  to  the  place  of  injury,  in  which  respect  it  is  in  sharp 
contrast  to  the  widely  extending  suppurating  inflammation  of  the  pia. 
The  dura  appears  thickened,  yellowish-green  in  color,  friable,  and  loos- 
ened from  the  skull  by  a  purulent  deposit. 

Traumatic  meningitis  was  formerly  divided  into  primary  and  second- 
ary, and  the  time  in  which  these  two  forms  occurred  was  exactly  given. 
In  the  light  of  our  present  knowledge  of  the  etiology  of  this  disease,  these 
terms  have  lost  their  meaning,  and  it  is  better  to  speak  of  an  early  and 
a  late  meningitis,  according  as  the  infection  follows  directly  upon  the 
traumatism  or  develops  in  the  course  of  the  wound's  healing.  Experience 
shows  that  an  early  meningitis  may  come  on  within  a  few  hours  of  the 
injury  and  run  a  very  rapid  course.  On  the  other  hand,  late  meningitis 
may  appear  at  any  stage  of  the  healing  process,  perhaps  weeks  or  even 
months  after  the  injury,  and  may  suddenly  change  a  prognosis  which 
appeared  most  favorable.  The  development  of  such  suppuration  de- 
pends not  only  upon  the  presence  of  pathogenic  micro-organisms,  but 
equally  upon  the  degree  of  their  virulence,  and  upon  the  state  of  the 
tissues,  which  may  be  more  or  less  favorable  for  their  growth.  However, 
both  the  virulence  of  the  bacteria  and  the  non-resistance  of  the  tissues 
are  intimately  associated  with  the  local  healing  process.  The  local 
wound  processes,  which,  according  to  experience,  favor  the  development 
of  such  a  late  meningitis,  are  irritation  of  the  tissue  by  foreign  bodies 
and  dead  splinters  of  bone,  necrosis  of  the  tissues,  retention  of  secretion, 
and,  finally,  thrombosis  of  the  vessels,  especially  of  the  venous  sinuses 
of  the  dura  mater.  Thus  it  may  happen  that  a  hidden  osteitis,  the  result 


272  TEA  UMA  TIC  MENINGITIS. 

of  a  compound  fracture  of  the  skull,  or  an  abscess  of  the  brain  forming 
in  the  contused  area,  may  after  a  shorter  or  longer  time  suddenly  bring 
about  a  fatal  suppurative  leptomeningitis. 

Symptoms. — One  rarely  has  the  opportunity  to  observe  the  symptoms 
of  traumatic  meningitis  apart  from  other  symptoms.  If  the  meningitis 
is  an  early  one,  its  symptoms  are  combined  with  those  directly  due  to 
the  traumatism  (concussion,  compression,  or  contusion  of  the  brain); 
and  if  the  meningitis  is  a  late  one,  its  symptoms  may  be  combined  with 
those  of  suppurative  encephalitis  and  traumatic  abscess  of  the  brain. 
Nevertheless  it  can  be  said  with  certainty  that  traumatic  meningitis  is 
always  an  acute  disease  which  usually  terminates  in  death  in  a  few  days, 
although  in  a  few  instances  the  patient  is  said  to  have  recovered.  It  is 
difficult  to  give  an  exact  picture  of  traumatic  meningitis  for  the  reasons 
above  stated,  and  also  because  the  symptoms  necessarily  vary  according 
to  the  extent  of  the  exudate  and  the  degree  to  which  the  cortex  of  the 
brain  and  the  ventricles  are  affected,  and  finally  according  to  the  locali- 
zation of  the  process.  Thus  different  symptoms  may  be  expected  if  the 
convexity  of  one  or  the  other  hemisphere  is  affected,  or  if  both  of  them 
are  involved,  or  if  the  process  is  confined  to  the  base  of  the  brain.  Dis- 
tinctions of  this  character  have  little  value.  It  is  not  worth  while  to 
attempt  to  divide  a  traumatic  meningitis  into  an  early  stage  of  irritation 
and  a  later  stage  of  paralysis,  and  a  division  of  the  cases  into  those  of 
the  convexity  and  those  of  the  base  is  often  impossible  on  account  of  the 
complexity  of  the  symptoms,  and  when  made  such  a  diagnosis  is  fre- 
quently shown  by  the  results  of  autopsy  to  be  incorrect.  The  practical 
plan  is  to  emphasize  the  symptoms  which,  occurring  in  a  patient  who  has 
sustained  an  injury  of  the  head,  might  lead  one  to  suspect  a  suppurative 
leptomeningitis.  These  symptoms  are  chills  and  fever,  headache,  in- 
creased pulse,  nausea  and  vomiting,  intense  thirst,  contracted  pupils, 
restlessness  or  delirium,  glazed  eyes,  stupor,  and  coma.  Such  symptoms 
may  be  observed  in  an  unbroken  sequence  from  the  beginning  of  the 
meningitis  to  the  time  of  death.  There  may  be  during  the  whole  course 
of  the  disease  neither  convulsions  nor  paralysis,  nor  any  sort  of  muscular 
spasm.  The  knowledge  of  the  character  of  the  injury  will  be  of  great 
help  in  localizing  the  meningitis. 

In  other  cases  symptoms  plainly  referable  to  the  brain  are  prominent. 
These  are  stiffness  of  the  neck  and  tetanic  contractions  of  the  muscles 
of  various  regions  of  the  body,  trembling  of  the  extremities,  spasm  or 
paralysis  of  single  muscles  or  of  muscles  supplied  by  single  cranial  nerve, 
such  as  the  abducens,  the  motor  oculi,  or  the  facial,  or  there  may  be 
complete  hemiplegia;  there  may  also  be  difficulty  in  swallowing  and 
difficult  breathing  (Cheyne-Stokes  respiration). 

These  symptoms  of  the  brain  are  doubtless  due  to  the  disturbance 
caused  by  the  cortical  meningitis,  and  they  often  show  that  the  menin- 
gitis is  more  intense  on  the  convexity  or  on  the  base,  or  on  one  or  the 
other  hemisphere.  Further  than  this  it  is  impossible  to  go,  since  there 
are  large  areas  of  the  cortex  which  may  be  injured  or  diseased  without 
giving  rise  to  any  symptoms  which  serve  to  localize  the  trouble.  It  is 
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also  well  to  remember  the  point  made  by  Billroth,  that  blood  laden 
with  the  toxic  products  of  suppuration  may  act  directly  upon  the  cen- 
tres of  the  brain  and  tend  to  irritate  or  to  paralyze  them.  Thus  in 
most  cases  one  should  be  content  simply  to  say  that  a  leptomeningitis 
exists  without  attempting  to  fix  the  extent  of  the  suppurative  inflam- 
mation. 

Prognosis  and  Treatment. — Traumatic  meningitis  has  a  most  unfavor- 
able prognosis,  as  stated  above.  Treatment  is  generally  prophylactic. 
Every  open  wound  of  the  skull  and  every  compound  fracture  of  the 
skull  should  be  made  as  aseptic  as  possible.  One  ought  to  keep  in  mind 
the  risk  of  infectious  meningitis  under  such  circumstances.  The  success 
which  attends  such  treatment  in  most  cases  is  in  striking  contrast  to  the 
suppurative  meningo-encephalitis  which  so  often  followed  such  injuries 
in  the  pre-antiseptic  period. 

If  traumatic  meningitis  is  not  recognized  until  its  symptoms  are  well 
marked,  the  outlook  is  most  unfavorable.  In  many  respects  the  meninges 
are  similar  to  the  membranes  which  line  other  large  cavities,  such  as  the 
peritoneum,  pleura,  or  the  synovial  membranes  of  joints.  This  com- 
parison is  a  superficial  one,  however,  and  when  the  pia  mater  becomes 
infected  the  differences  due  to  its  multilocular  meshwork  and  its  inclos- 
ure  within  the  skull  become  prominent. 

If  there  is  an  open  fracture  of  the  skull,  and  if  in  spite  of  cleansing 
of  the  wound  and  the  extraction  of  splinters  meningitis  develops,  the 
surgeon  is  justified  in  reopening  the  wound  in  the  soft  parts  and  in  the 
skull,  and  dividing  the  dura  and  exposing  the  pia  as  far  as  possible. 
Even  though  the  hope  of  eliminating  the  infection  in  this  manner  is  a 
slim  one,  still  further  exit  will  be  afforded  the  purulent  secretion,  any 
blood-clots  present  will  be  discovered  and  dislodged,  and  the  intracranial 
pressure  will  be  reduced.  Whether  osteoplastic  craniotomy  by  exposing 
more  widely  the  affected  parts  will  yield  better  results  than  those  obtained 
with  the  use  of  the  smaller  trephine-openings  must  be  determined  in  the 
future. 

HERNIA  OF  THE  BRAIN. 

The  substance  of  the  brain  may  flow  or  protrude  from  an  open  wound 
in  the  skull.  Such  a  wound  must  of  necessity  extend  through  the  scalp, 
skull,  and  both  dura  and  pia  mater.  This  symptom  is  usually  observed 
in  cases  of  severe  compound  fractures  of  the  convexity;  but  it  may  also 
accompany  narrow  fissures,  at  least  immediately  after  the  injury.  Some- 
times this  symptom  is  seen  with  compound  fractures  of  the  base,  in 
which  case  the  cerebral  substance  may  appear  in  the  orbit,  or  in  the 
nose,  or  in  one  of  the  sinuses  connected  with  the  nose,  or  in  the  external 
auditory  canal.  A  microscopical  examination  will  remove  any  doubt 
as  to  the  nature  of  grayish-white  flakes  and  bits  of  soft  material.  Perhaps 
the  most  common  cause  of  the  protrusion  of  cerebral  matter  is  a  gun- 
shot-wound. The  flow  of  semifluid  cerebral  substance  may  continue 
from  such  a  wound  for  several  hours. 
VOL.  I.— 18 
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Experience  shows  that  recovery  without  appreciable  loss  of  function 
may  follow  what  at  first  appeared  to  be  a  very  serious  injury  to  the 
brain  with  loss  of  cerebral  substance.  Whether  such  a  happy  result 
will  take  place  depends  primarily  upon  the  portion  of  the  brain  which 
is  injured.  Furthermore,  the  prognosis  with  reference  to  life  depends 
primarily  on  the  physiological  importance  of  the  portions  of  the  brain 
which  have  been  injured  or  removed,  and  secondarily  upon  the  absence 
or  development  of  infectious  meningitis  and  encephalitis.  If  such 
complications  arise,  death  will  not  be  long  delayed. 

Besides  this  primary  pouring  out  of  the  brain-substance,  there  is  a 
secondary  protrusion  which  may  occur  in  the  first  week  after  injury, 
or  perhaps  not  until  several  weeks  have  passed.  Such  a  protrusion  is 
properly  termed  a  cerebral  prolapse.  A  portion  of  the  brain  not  sepa- 
rated from  the  rest  gradually  protrudes  through  the  rent  in  the  dura 
and  skull  caused  by  the  injury.  The  pia  may  cover  the  prolapsed 
portion  of  the  cortex  completely,  or,  if  it  was  destroyed  by  the  trauma- 
tism,  the  prolapse  may  take  place  without  it.  The  protruding  brain 
first  fills  the  gap  in  the  skull  and  then  slowly  or  more  rapidly  rises 
above  the  level  of  the  bones  until  it  reaches  the  size  of  a  walnut  or 
of  an  orange,  or  even  of  the  fist.  Usually  the  prolapsed  brain  shows 
distinctly  the  pulsation  of  the  heart.  This  sign  may  be  wanting  on 
account  of  tension  or  irregularity  in  shape.  In  the  beginning  the 
surface  of  the  prolapse  may  show  the  normal  convolutions,  color,  and 
consistence  of  the  brain  in  so  far  as  these  have  not  been  altered  by 
the  injury;  but  this  normal  appearance  is  gradually  lost  and  the  tumor 
becomes  livid  or  black  from  extravasations  of  blood,  while  its  surface 
softens  and  becomes  gangrenous.  If  the  development  of  encephalo- 
meningitis  does  not  produce  speedy  death,  the  necrotic  portions  of  the 
brain  will  be  cast  off  and  the  tumor  will  appear  smaller  and  firmer. 
Here  and  there  grayish-red  granulations  appear,  and  owing  to  con- 
traction the  tumor  may  shrink  within  the  skull  and  finally  become 
covered  by  the  growth  of  the  scalp.  In  this  manner  the  wound  may 
become  completely  cicatrized,  but  the  pulsation  of  the  brain  beneath 
may  be  plainly  felt  through  the  scar.  If  the  defect  in  the  skin  and 
soft  parts  is  so  large  that  the  wound  is  not  likely  to  heal  from  growth 
at  its  edges,  or  because  the  granulating  tumor  is  elevated  above  the 
surface,  healing  may  be  obtained  by  means  of  a  plastic  operation  or 
by  the  application  of  Thiersch  skin-grafts.  When  the  conditions  permit, 
it  is  far  better  to  cover  the  defect  with  an  osteoplastic  flap  according  to 
Konig'.s  method. 

Etiology. — The  etiology  of  traumatic  cerebral  prolapse  is  at  present 
well  understood.  The  experience  of  the  last  few  years  has  shown  that 
prolapse  after  traumatism  as  well  as  after  operation  only  occurs  in  case 
the  intracranial  pressure  is  abnormally  high.  This  pressure  may  be 
increased  in  a  variety  of  ways.  In  one  case  mentioned  by  Bockelmann 
the  cause  in  the  case  of  a  child  was  an  almost  constant  screaming. 
The  cause  after  traumatism  is  usually  the  development  of  infectious 
processes  in  the  meninges  and  brain,  exudates  in  the  meninges  and 
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ventricles,  and  abscesses  in  the  cerebral  substance.  These  processes 
cause  an  abnormal  intracranial  pressure,  and  may  force  the  brain  out 
through  any  rent  in  the  dura  and  skull.  The  condition  of  cerebral 
prolapse  was  therefore  much  more  frequently  seen  in  the  pre-antiseptic 
days.  At  present  traumatic  cerebral  prolapse  must  be  classed  as  one 
of  the  rarest  occurrences  in  surgery. 

Within  the  last  ten  years  many  cases  have  been  reported  in  which 
following  operations  upon  the  brain  serious  prolapse  has  developed. 
This  usually  follows  extensive  exposure  of  the  brain  for  the  purpose  of 
opening  abscesses  or  extirpating  tumors.  On  account  of  the  high 
intracranial  pressure  existing  at  operation  the  brain  projected  either 
immediately  upon  incision  of  the  dura,  or  later  if  the  surgeon  failed 
to  find  the  abscess  or  tumor  and  relieve  the  increased  intracranial 
pressure. 

The  conclusion  which  has  been  drawn  from  such  unfortunate  cases 
is  to  perform  craniectomy  as  a  palliative  operation  to  relieve  the  pressure 
in  the  case  of  inoperable  cerebral  tumors.  This  advice  should  not  be 
blindly  followed,  since  v.  Bergmann  has  shown  that  craniectomy  under 
such  circumstances  may  be  followed  by  acute  oedema  of  the  brain.  This 
may  aggravate  the  prolapse  already  existing,  or  cause  a  fresh  prolapse. 

Prognosis. — The  prognosis  of  prolapse  following  craniectomy  is  grave. 
It  is  seldom  possible  to  prevent  by  bandages  an  increase  in  the  size  of 
the  prolapse,  while  the  risk  of  secondary  infection  cannot  well  be  avoided. 

There  is  another  condition  which  may  develop  in  an  open  wound  of 
the  skull,  and  which  may  easily  be  confounded  with  cerebral  prolapse. 
Reference  is  made  to  hemorrhagic  granuloma,  which,  starting  in  an 
ulceration  of  the  surface  of  the  brain,  may  grow  like  a  fungus  through 
the  gap  in  the  skull  and  spread  over  its  surface  until  it  reaches  the 
size  of  a  walnut  or  of  a  small  apple.  Such  extensive  granulation  may 
be  caused  by  the  presence  within  the  skull  of  some  splinter  of  bone  or 
very  small  foreign  body  which  by  its  presence  stimulates  the  abnormal 
growth.  Such  a  tumor  is  soft,  pulsating,  livid,  bleeds  easily  when 
touched,  and  often  contains  small  abscesses.  Careful  examination  of 
the  tissue  will  show  that  it  is  not  cerebral  tissue  but  simply  granulation- 
tissue.  The  removal  of  this  granulation-tissue,  together  with  any 
foreign  body  which  may  be  present  or  any  necrotic  bone,  or  collection 
of  pus,  will  usually  change  the  wound  into  a  healthy  one.  Such 
unhealthy  granulations  may  be  prevented  by  a  proper  treatment  from 
the  first  of  compound  fractures  of  the  skull  and  injuries  of  the  brain. 


ABSCESS  OF  THE  BRAIN. 

BY  PROF.  DR.  VON  BERGMANN. 

The  subject  of  cerebral  abscesses  rests  on  a  very  definite  etiology. 
There  are  acute  and  chronic  abscesses.  The  former  are  due  to  infec- 
tion through  an  open  wound  in  the  skull,  the  usual  condition  being 
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that  of  depressed  fracture  with  damage  of  the  underlying  brain-substance. 
Chronic  abscesses  may  also  be  secondary  to  infection  elsewhere.  The 
primary  suppuration  from  which  the  secondary  abscess  develops  is 
usually  close  at  hand,  but  it  may  be  a  considerable  distance  away. 
Of  the  first  class  are  inflammations  and  suppuration  in  the  soft  parts 
and  bones  of  the  skull,  and  in  the  various  air-filled  sinuses  of  the  ear 
and  nose.  Suppuration  in  the  thorax,  or  pleura,  or  bronchi,  or  lungs, 
are  examples  of  the  second  class.  In  accordance  with  these  simple 
principles  cerebral  abscesses  are  divided  into:  acute  traumatic  abscess 
of  the  cortex;  chronic  traumatic  abscess,  the  pus  being  deeply  situated; 
abscess  from  otitic  disease;  abscess  from  the  nasal  cavities;  abscess 
following  osteitis,  caries,  or  ulcerative  processes  in  other  portions  in 
the  skull;  metastatic  abscesses. 

Acute,  or,  more  often,  subacute,  abscesses  may  occur  in  connection 
with  epidemic  cerebrospinal  meningitis  without  previous  suppuration  of 
the  skull  or  elsewhere  in  the  body.  In  a  similar  manner  the  brain  may 
be  destroyed  by  collections  of  actinomycosis,  tubercle  bacilli,  and  by 
the  late  lesions  of  syphilis.  Strumpell  found  large  abscesses  in  the  brains 
of  four  persons  dying  with  cerebrospinal  meningitis.  These  abscesses 
were  due  to  an  encephalitis  which  accompanied  the  meningitis. 

Quesnay  collected  reports  of  19  cases  of  actinomycosis  of  the  brain. 
In  6  of  these  cases  the  disease  had  spread  by  continuity  from  the  face, 
temporal  region,  neck,  or  back.  In  10  cases  the  abscess  was  a  metas- 
tatic one.  The  first  symptom  of  those  abscesses  which  developed  by 
continuity  was  pain  in  the  neck  followed  by  swelling  over  the  left  tem- 
poral bone  and  in  the  region  of  the  cheek.  Soon  an  abscess  made 
itself  evident  before  the  ear,  in  the  cheek,  and  in  the  temple  above 
the  lower  jaw  and  in  the  neck.  These  abscesses  broke  and  discharged 
actinomycotic  granules.  At  autopsy  a  fistula  could  be  followed  into  the 
sphenomaxillary  fossa,  in  which  there  was  a  larger  abscess  which  ex- 
tended laterally  and  posteriorly  into  the  jugular  foramen  and  then 
into  the  cavity  of  the  skull.  There  was  a  second  abscess  cavity  behind 
and  above  the  pharynx,  from  which  pus  could  be  traced  into  the  skull 
along  the  cranial  nerves.  There  was  an  extensive  basilar  meningitis 
and  an  abscess  in  the  occipital  lobe  above  the  right  half  of  the  ten- 
torium.  The  metastatic  actinomycosis  of  the  brain  almost  invariably 
followed  actinomycosis  of  the  lungs  and  pleurae,  and  hence  is  to  be 
classed  with  cerebral  abscesses  due  to  intrathoracic  inflammation.  In 
2  cases  the  actinomycotic  abscesses  of  the  brain  were  the  only  ones  in 
the  body.  In  1  case  the  differential  diagnosis  lay  between  actinomycosis 
and  cerebral  tumor,  since  there  was  a  solid  mass  covering  both  corpora 
striata.  This  looked  like  a  myoma,  but  the  microscope  showed  it  to 
be  a  collection  of  ray  fungi. 

Limited  tuberculosis  of  the  brain  as  well  as  gummata  belong  rather 
to  the  chapter  on  cerebral  tumors  than  to  that  on  cerebral  abscesses. 
Tuberculosis  of  the  brain  is  usually  found  in  the  form  of  firm  cheesy 
nodules,  but,  like  other  formations  of  this  character,  such  nodules  may 
undergo  softening.  There  will  then  develop  in  the  centre  of  each  nodule 


ABSCESS  OF  THE  BRAIN. 


277 


cavities  filled  with  a  milky  fluid,  or  pus  may  collect  until  the  appear- 
ance is  that  of  a  well-encapsulated  abscess.  Wernicke  and  Hahn  had 
the  good  fortune  to  recognize  such  a  condition,  and  to  operate  upon 
it  successfully.  Without  doubt  many  so-called  idiopathic  abscesses  of 
the  brain  are  really  of  a  tuberculous  character.  Abscesses  of  the  brain 
which  are  situated  beneath  portions  of  the  skull  which  are  affected 
with  tuberculosis  may  be  classed  with  cerebral  abscess  due  to  osteitis 
and  caries  of  the  skull. 

Acute  Traumatic  Cerebral  Abscess. — Acute  abscess  of  the  cortex 
due  to  traumatism  develops  in  consequence  of  infection  of  the  exposed 
and  injured  brain.  If  it  is  accompanied  by  an  extensive  purulent 
leptomeningitis,  various  symptoms  which  are  due  to  the  abscess  are 
joined  with  those  due  to  the  meningitis.  If  it  is  limited  to  the  spot 

FIG.  84. 


Large  abscess  in  the  inferior  parietal  region  secondary  to  fracture  of  the  skull.    The  thick 
capsule  of  the  abscess  can  be  seen.     (Starr.) 

in  which  there  is  a  localized  fracture  of  the  skull  and  contusion  of  the 
brain,  early  opening  will  often  prevent  the  development  of  a  lepto- 
meningitis spreading  from  the  affected  point.  Beneath  the  pia  which 
is  infiltrated  with  pus  will  be  found  a  flat  collection  of  pus  of  moderate 
extent.  The  pia  which  covers  it  externally  is  stretched  and  often  broken 
in  pieces,  and  the  base  of  the  abscess  is  formed  by  a  depression  in  the 
cortex  which  marks  the  extent  of  the  contusion.  There  is  a  zone  of 
red  softening  about  the  abscess,  and  further  removed  from  it  a  zone  of 
oedema.  The  abscess  contains  a  brownish  pus  mixed  with  free  fat 
and  granular  darker  detritus.  The  borders  of  such  an  abscess  are 
indistinct  and  its  walls  are  ragged,  a  result,  doubtless,  of  the  rapid 
spread  of  the  suppuration.  If  a  diffuse  meningitis  does  not  develop 
and  the  pus  is  promptly  evacuated,  recovery  may  follow.  Granulations 
spring  from  the  margin  about  the  purulent  collection,  and  grow  until 
they  reach  those  from  the  opposite  wall  and  cicatrization  is  completed 
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in  the  usual  manner.  There  will  then  be  found  in  the  site  of  the  abscess 
a  shallow  depression  lined  with  scar-tissue.  This  depression  becomes 
filled  by  cerebrospinal  fluid,  and  oftentimes  the  lateral  ventricle  over 
which  it  is  situated  is  correspondingly  dilated. 

An  abscess  of  the  cortex  is  a  retention  of  pus  whose  outward  flow  is 
prevented  by  overlapping  of  the  broken  bone  or  by  some  other  cause. 
It  is  marked  by  certain  external  signs  other  than  those  due  to  the  original 
trauma.  The  wound  becomes  yellow  and  granulations  that  have 
started  degenerate.  There  are  redness  and  swelling  immediately  about 
the  wound,  and  drops  of  pus  well  up  from  its  depths.  Such  an  abscess 
differs  from  a  commencing,  rapidly  spreading  leptomeningitis  by  its 
later  appearance — perhaps  a  week  or  ten  days  after  the  injury  rather 
than  in  the  first  few  days.  Both  affections  may  be  accompanied  by 
symptoms  of  irritation  and  paralysis,  but  when  these  are  due  to  abscess 
they  are  not  so  sudden  and  severe  as  when  due  to  meningitis. 

Treatment. — If  a  retention  of  pus  is  suspected,  the  wound  should  at 
once  be  widely  opened  and  the  broken  fragments  of  the  skull  lifted 
up.  If  this  action  exposes  a  pia  which  is  already  widely  infiltrated 
with  purulent  secretion,  the  operation  should  not  be  abandoned.  Many 
a  patient  has  been  saved  from  the  fatal  spread  of  suppurative  meningitis 
by  timely  operative  treatment. 

Chronic  Traumatic  Cerebral  Abscess. — The  chronic  traumatic  ab- 
scess differs  from  the  acute  in  that  it  is  not  always  an  abscess  of  the  cor- 
tex, but  arises  more  often  in  a  deeper  layer  and  works  toward  the  surface. 
It  occurs  in  three  forms.  It  may  begin  acutely,  just  as  the  acute  cortical 
abscess  described  above.  If  a  portion  of  the  pus  is  discharged  and  the 
membranes  become  firmly  adherent  to  the  skull  around  the  damaged 
area,  the  patient  may  escape  extensive  oedema  of  the  brain  as  well  as 
meningitis.  As  long  as  pus  flows  from  the  depths  to  the  surface  the 
opening  in  the  cortex  will  become  gradually  larger.  Even  though  pus 
flows  freely  from  a  complicated  fracture,  there  is  danger  that  its  exit 
may  become  obstructed  by  alterations  in  its  channel.  A  second  cause 
of  chronic  cerebral  abscess  is  the  presence  in  the  brain  of  small  foreign 
bodies,  such  as  knife-blades  or  projectiles  of  small  arms.  It  is  well 
known  that  the  projectiles  of  small  firearms  may  heal  within  a  skull 
without  giving  rise  to  any  special  disturbance.  The  metallic  object 
does  not  produce  suppuration,  but  this  is  often  caused  by  the  micro- 
organisms which  lie  upon  its  surface  or  are  carried  in  with  it.  Stab- 
wounds  give  rise  to  deep  abscesses  more  often  relatively  than  do  bullet- 
wounds.  A  third  etiological  factor  is  thrombosis,  which  in  the  case  of 
traumatic  osteitis  and  osteomyelitis  may  begin  outside  of  the  skull  and 
extend  through  the  sinuses  into  the  base  of  the  brain.  It  is  easy  to 
see  how  a  suppurating  portion  of  the  skull  can  lead  to  a  brain  abscess 
underneath.  Thrombosis  explains  this  process.  Furthermore,  it  is 
possible  for  an  abscess  to  form  deep  in  the  brain  and  separated  from 
the  primary  focuses  of  infection  by  a  layer  of  normal  brain-tissue.  It 
is  true  that  such  a  thrombosed  vein  extending  from  the  surface  into 
the  brain  has  not  often  been  demonstrated. 
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All  chronic  abscesses,  whether  of  traumatic  or  other  origin,  are 
characterized  by  the  so-called  abscess  membrane,  which  is  a  smooth, 
yellowish-white,  rather  thick  layer  of  connective  tissue.  Such  an  encap- 
sulated abscess  may  remain  stationary  for  a  considerable  time,  but  it 
is  more  likely  to  extend,  not  gradually,  but  in  steps.  Each  step  repre- 
sents a  new  inflammation,  and  at  autopsy  one  finds  the  traces  of  a 
recent  red  softening  adjacent  to  some  portion  of  an  older  abscess  cavity. 
Both  may  be  due  in  such  cases  to  this  new  encephalitis,  and  not  to  the 
size  of  the  abscess  or  to  its  rupture.  In  favorable  cases  the  extension 
joins  with  the  old  abscess,  and  a  new  capsule  is  formed  to  include  the 
whole  suppurating  area.  If  the  margin  of  the  abscess  is  not  well  defined 
and  there  is  a  diffuse  infiltration  of  pus,  the  growth  of  the  abscess  will 
be  rapid.  Under  such  circumstances  the  abscess  may  break  into  the 
ventricle,  or,  reaching  the  surface,  set  up  a  diffuse  meningitis  which 
will  cause  the  patient's  death.  Abscesses  of  the  frontal  and  parietal  lobes 
of  the  brain  often  reach  the  lateral  ventricle,  but  seldom  extend  to 
the  cortex.  Meyes  has  estimated  that  it  requires  three  weeks  for  encap- 
sulation to  make  itself  manifest,  and  that  six  weeks  must  elapse  before 
the  membrane  is  well  developed. 

An  abscess  is  rarely  smaller  than  a  pigeon's  egg,  but  may  be  so  large 
that  it  involves  both  hemispheres. 

An  acute  abscess  of  the  brain  does  not  last  more  than  three  to  five 
weeks.  If  the  duration  exceeds  this,  it  is  properly  called  a  chronic 
abscess.  Such  an  abscess  may  exist  for  a  long  time  on  account  of  its 
slow  growth,  or  because  of  its  favorable  situation,  or  for  some  other 
reason.  It  may  last  for  months,  and  there  are  well-authenticated  cases 
of  cerebral  abscess  lasting  for  more  than  twenty  years. 

Cerebral  pus  has  a  greenish-yellow  color,  a  consistence  similar  to 
synovial  fluid,  and  an  acid  reaction.  It  is  generally  odorless  and  becomes 
fetid  only  if  contaminated  by  necrosis  of  the  bone  or  by  the  presence  of 
foreign  bodies. 

Chronic  cerebral  abscess  runs  a  characteristic  course.  Immediately 
after  the  injury  there  are  cerebral  symptoms  which  are  called  primary. 
Then  there  is  a  latent  period  in  which  the  patient  feels  well.  Follow- 
ing this  period  are  the  secondary  symptoms.  Such  is  the  typical 
course  of  chronic  abscess  of  the  brain.  In  traumatic  cases  it  is  easy 
to  understand  this  sequence  of  symptoms.  The  first  acute  stage  is 
produced  by  the  injury  to  the  brain,  which  may  be  severe  and  associated 
with  concussion,  hemorrhage  beneath  and  above  the  dura,  and  com- 
pression of  the  brain.  As  soon  as  these  conditions  quiet  down  recovery 
turns  chiefly  upon  the  situation  around  the  abscess.  It  is  well  known 
that  large  portions  of  the  brain  may  be  destroyed  without  producing  any 
apparent  loss  of  its  functions.  The  connections  are  only  pushed  aside 
and  not  destroyed.  If  the  gray  matter  is  preserved,  an  abscess  may 
extend  through  the  whole  lobe  or  even  throughout  the  cerebral  hemi- 
sphere without  producing  symptoms  which  indicate  the  trouble. 

Symptoms. — As  has  been  stated,  a  chronic  abscess  of  the  brain  advances 
by  steps  and  remains  quiet  for  a  shorter  or  longer  interval  and  then 
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suddenly  resumes  its  growth,  with  possibly  rupture  into  the  ventricle  or 
upon  the  surface  of  the  brain.  The  symptoms  which  develop  after  the 
latent  period  Belong  to  this  secondary  period  of  growth.  It  is  obvious 
that  this  final  period  will  sometimes  be  ushered  in  by  well-marked  symp- 
toms, while  at  other  times  suddenly  the  most  severe  symptoms  will  rapidly 
terminate  in  death.  The  clinical  history  in  different  cases  varies  exceed- 
ingly. 

The  primary  symptoms  may  be  so  severe  that  there  is  unconsciousness 
and  slow  pulse,  or  they  may  be  no  more  than  the  symptoms  of  slight 
concussion.  Sometimes  a  well-localized  injury  will  be  indicated  by 
spasm  and  paralysis  of  certain  muscles.  These  muscular  symptoms 
may  pass  off  and  recur.  In  some  cases  there  are  no  primary  symptoms. 
This  variation  in  primary  symptoms  depends  on  the  localization  of 
cerebral  functions. 

The  latent  period  may  last  a  week  or  several  years.  It  may  be  so  perfect 
that  there  is  no  suggestion  of  intracranial  injury,  and  the  patient  may 
apparently  be  in  good  health.  Usually  some  disturbance  may  be  noticed 
in  the  latent  period.  Confusion,  dulness  and  irrational  habits,  excessive 
irritability,  headache,  dizziness,  and  a  feeling  of  pressure  are  some  of 
the  symptoms  which  have  been  mentioned.  Symptoms  of  localization 
may  also  persist  in  the  latent  period  if  they  were  present  before  it.  This 
is  especially  true  if  an  injury  is  followed  by  disturbances  of  motion  or 
sensation. 

There  may  be  exacerbations  of  the  cerebral  pressure,  or  an  increased 
fever  due  to  advance  of  the  suppuration,  and  disappearing  when  the 
swelling  which  accompanies  each  fresh  advance  of  suppuration  subsides. 
But  when  the  terminal  processes  have  once  begun  they  usually  continue 
until  death  unless  the  condition  is  relieved  by  operation.  The  commonest 
cause  of  death  in  a  case  of  growing  cerebral  abscess  is  extensive  oedema 
or  rupture  into  a  ventricle.  The  terminal  period  may  last  only  a  few 
hours,  or  during  this  period  there  may  be  a  slow  and  gradual  increase 
of  the  secondary  symptoms. 

The  symptoms  which  follow  the  latent  period  are  variable,  with  the 
exception  of  headache  and  certain  neuralgic  pains.  The  headache  is 
referred  to  the  wound  or  its  scar.  It  is  increased  by  certain  positions 
and  motions  of  the  body,  and  it  affects  the  patient's  health  so  seriously 
that  he  may  look  like  a  patient  in  the  early  stages  of  typhoid  fever. 
Neuralgia  manifests  itself  almost  entirely  in  the  region  of  distribution  of 
the  trigeminal  nerve.  The  secondary  symptoms  usually  begin  with  fever, 
but  fever  is  not  pathognomonic  of  cerebral  abscess.  Diffuse  meningitis 
which  leads  to  a  sinus-thrombosis  is  also  accompanied  with  fever.  The 
meningitis  which  develops  five  or  six  weeks  after  an  injury  usually  begins 
with  a  marked  chill,  because  an  inflammatory  process  when  it  once  reaches 
the  pia  quickly  spreads  in  it.  The  secondary  meningitis  is  often  simply 
the  extension  into  the  membranes  of  a  cerebral  abscess.  It  is  easy  to 
confuse  a  sinus-thrombosis  with  a  cerebral  abscess.  The  former  may 
continue  without  other  symptoms  than  headache  and  fever;  in  the  later 
stages  of  the  disease  when  the  primary  cerebral  symptoms  have  long 
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since  disappeared  it  suddenly  leads  to  a  suppurative  inflammation  of  the 
diploe.  At  that  time  there  will  be  two  groups  of  symptoms  which  will 
point  to  a  phlebitis.  The  symptoms  of  the  first  group  will  be  those 
arising  from  the  thrombosis  of  the  particular  sinus  which  is  affected; 
while  secondly  there  will  be  the  pyaemia  which  so  often  follows  sinus- 
thrombosis. 

Diagnosis. — Repeated  typical  chills,  with  quick  temperature  elevations, 
suggest  pyaemia,  and  the  diagnosis  will  be  strengthened  by  tenderness 
in  the  hepatic  region,  swelling  of  the  joints,  and  pleuritic  symptoms. 
If,  therefore,  a  patient  has  many  severe  chills  in  the  third  or  some  suc- 
ceeding week  after  an  injury  to  the  head,  the  diagnosis  is  probably 
pyaemia. 

The  temperature  elevations  are  most  significant  when  observed  in  the 
latent  period.  Renewed  and  increased  fever  points  to  the  beginning  of 
an  unfavorable  turn. 

The  most  important  clinical  signs  of  cerebral  abscess  are  well-marked 
symptoms  of  localization,  provided  they  are  accompanied  with  headache 
and  fever.  Sometimes  there  will  be  sudden  spasms.  Sometimes  the  new 
cerebral  symptoms  will  be  ushered  in  with  a  cry  or  a  convulsive  trembling 
in  the  whole  body,  or  there  may  be  an  apoplectic  attack  which  passes 
over,  leaving  the  patient  comfortable,  but  which  is  followed  by  other 
attacks  until  there  is  hemiplegia,  unconsciousness,  coma,  and  death. 

If  the  unilateral  paralysis  of  the  side  of  the  body  opposite  to  the  wound 
develops  late  after  the  symptoms  of  fever,  headache,  and  convulsive 
attack,  a  brain  abscess  is  probably  present. 

The  condition  of  the  wound  may  help  in  establishing  the  diagnosis. 
Its  appearance  will  usually  be  altered.  The  granulations  are  swollen 
and  the  edges  of  the  wound  oedematous.  Sometimes  this  oedema  affects 
the  surrounding  scalp.  The  pressure  of  the  pus  may  lift  any  loose  frag- 
ments of  bone  which  are  lying  in  the  bottom  of  the  wound,  or  may  push 
a  loose  splinter  above  the  level  of  the  granulations.  A  very  important 
symptom  is  the  flow  of  pus  from  the  fissure  in  the  skull  or  from  between 
two  fragments  of  the  comminuted  fracture. 

Treatment. — Abscesses  in  the  brain,  whether  traumatic  or  not,  must  be 
evacuated  at  any  cost,  since  they  cannot  remain  stationary  or  disappear 
by  reabsorption  or  inspissation,  but  must  increase  in  size,  and  sooner  or 
later  terminate  the  life  of  the  patient.  The  evacuation  of  pus  is  the  purest 
indication  for  trephining  that  can  be  had.  Furthermore,  the  skull  should 
be  opened,  or  a  compound  fracture  should  be  explored  in  those  cases  in 
which  the  diagnosis  of  abscess  is  merely  probable.  Delvoie  cites  21  cases 
in  which  the  skull  was  trephined  for  acute  cortical  abscess,  with  15 
recoveries;  and  33  operations  upon  chronic  deep  traumatic  cerebral 
abscesses  with  19  recoveries. 

If  a  removal  of  a  portion  of  the  skull  which  is  already  somewhat 
loosened  is  followed  by  a  stream  of  pus  from  the  depth  of  the  wound, 
and  the  opening  is  sufficient  to  afford  free  drainage,  it  need  not  be 
enlarged.  If  the  flow  is  obstructed  or  appears  insufficient,  the  opening 
in  the  skull  should  be  enlarged  with  cutting  forceps.  If  the  dura  is  found 
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intact,  but  pressed  outward  and  does  not  pulsate,  the  indications  are  that 
there  is  an  abscess  deeply  situated  beneath  it. 

Experiments  by  Bonders  upon  a  sheep  show  that  tension  of  the  dura, 
alone  is  sufficient  to  obscure  pulsation  of  the  brain.  Braun  is  of  the 
opinion  that  the  failure  of  pulsation  when  the  dura  is  intact  is  usually 
a  sign  of  pus  or  other  fluid  in  the  situation  which  has  been  exposed.  If 
there  are  other  symptoms  which  point  to  the  advisability  of  exposing  the 
brain,  this  confirmation  is  a  strong  one.  It  is  not  safe  to  conclude 
because  pulsation  is  present  that  there  is  no  abscess,  for  Braun  mentions 
5  cases  in  which  large  deeply  seated  abscesses  existed  and  in  which 
pulsation  of  the  overlying  brain  was  present.  The  absence  of  pulsation 
depends  upon  the  tension  of  the  dura  and  the  relative  anaemia  of  the 
convolutions  beneath  it.  A  more  reliable  sign  of  the  presence  of  a  cere- 
bral abscess  is  the  discoloration  of  the  dura,  or  a  gangrenous  appearance, 
or  a  small  yellowish  spot  in  it.  If,  when  the  dura  is  opened,  no  pus 
appears  and  the  operator  is  still  convinced  of  the  presence  of  an  abscess, 
he  should  sink  his  lance  into  the  brain- tissue.  Palpation  is  of  little  value, 
since  a  sort  of  fluctuation  can  easily  be  obtained  in  the  normal  brain. 
Such  an  exploratory  puncture  or  incision  has  many  times  succeeded  in 
opening  a  deep  abscess,  while  in  other  cases  autopsy  has  shown  an  exten- 
sive abscess  which  might  have  been  opened  and  death  avoided  had  the 
operator  continued  his  exploration. 

Otitic  Cerebral  Abscess. — It  is  doubtful  whether  a  traumatic  or  an 
otitic  abscess  of  the  brain  is  more  common.  According  to  Gower's 
statistics,  only  one-fourth  of  cerebral  abscesses  are  traumatic;  while 
according  to  Starr,  one-half  are  traumatic.  Of  56  cases  of  cerebral 
abscess  in  the  autopsy  records  of  Guy's  Hospital,  9  were  of  traumatic 
origin  and  18  of  otitic  origin.  Barker  states  that  of  the  patients  who  came 
to  the  London  Ear  Clinic  for  suppuration  in  connection  with  the  ear, 
from  2  to  2.5  per  cent,  suffered  from  abscess  of  the  brain,  sinus-phlebitis, 
or  meningitis.  The  relative  frequency  of  these  three  complications  is 
given  by  Korner  and  Pitt  as  61  of  cerebral  abscess  to  63  of  sinus-phlebitis 
and  46  of  meningitis.  All  three  of  these  affections  are  commoner  in  men 
than  in  women,  and  are  commoner  in  the  first  three  decades  of  life  than 
in  later  years. 

Etiology. — Otitic  cerebral  abscess  usually  follows  a  chronic  suppura- 
tion in  the  ear.  Grunert  found  this  to  be  true  in  91  of  100  cases.  In 
the  remaining  9  cases  the  cerebral  abscess  was  preceded  by  acute  sup- 
puration in  the  ear.  Cholesteatoma  is  a  common  starting  point  for  the 
trouble,  accounting,  according  to  Virchow,  for  25  per  cent,  of  the  cases. 
It  gives  rise  to  ulceration  which  extends  into  the  bone,  and  may  possibly 
puncture  the  bone,  thus  affording  the  infective  agent  an  easy  access  to 
the  deeper  parts.  The  next  commonest  cause  of  otitic  cerebral  abscess 
is  some  other  bone  disease,  among  which  osteitis,  osteomyelitis,  and 
necrosis  in  the  temporal  bone  are  to  be  mentioned.  A  further  cause,  the 
third  in  order  of  importance,  is  inflammation  of  the  mucous  membrane 
of  the  middle  ear  and  its  accessory  cavities.  This  purulent  inflammation 
may  assume  various  forms,  as  (1)  that  in  which  cholesteatomatous  masses 
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float  in  the  purulent  discharge;  (2)  inflammation  accompanied  with  the 
foul-smelling  pus  of  necrotic  bone ;  (3)  recurring  inflammation  with  acute 
or  subacute  attacks  separated  by  long  intervals;  (4)  an  inflammation 
associated  with  the  formation  of  polypoid-like  granulations  in  the  tym- 
panic cavity  and  in  the  deeper  portion  of  the  external  auditory  canal; 
(5)  that  associated  with  a  fine  perforation  in  the  upper  portion  of  the 
tympanic  membrane  which  affords  insufficient  drainage. 

If  the  surgeon  is  able  to  locate  the  site  of  the  primary  suppuration  in 
the  petrous  portion  of  the  temporal  bone  he  possesses  a  valuable  guide 
to  the  site  of  the  abscess  in  the  brain.  Korner  has  shown  that  otitic 
disease  of  the  brain,  of  the  membranes,  and  of  the  bloodvessels  usually 
begins  at  the  point  in  which  the  original  suppuration  in  the  temporal  bone 
first  reached  the  cranial  cavity.  As  the  attic  of  the  tympanum  (epitym- 
panic  recess)  is  the  commonest  seat  of  the  carious  process,  the  suppura- 
tion spreads  from  it  either  through  the  roof  of  the  tympanic  cavity  or 
through  the  aditus  (ad  antrum)  into  the  mastoid  antrum.  In  the  first  case, 
that  is  to  say,  when  there  are  osteitis  and  necrosis  of  the  tegmen  tympani, 
an  epityrnpanic  or  extradural  abscess  will  be  formed,  which  will  usually 
be  in  connection  with  the  tympanic  cavity  or  else  a  cerebral  abscess  will 
be  formed  which  is  separated  from  the  tympanic  cavity  by  a  much 
discolored  and  degenerated  dura.  Both  of  these  conditions  may  coexist, 
that  is  to  say,  there  may  be  at  the  same  time  an  extradural  and  an  intra- 
dural  abscess.  Suppuration  in  the  tympanic  cavity  which  extends  to  the 
mastoid  antrum  leads  to  the  collection  of  pus  in  the  mastoid  cells  and 
possibly  to  an  extension  of  the  suppuration  to  their  outer  surface,  or  an 
extradural  abscess  in  the  lateral  sinus  between  the  bloodvessel  and  the 
bone.  This  suppuration  may  produce  thrombosis  of  the  vein  or  it  may 
extend  beneath  the  tentorium  and  produce  an  abscess  in  the  cerebellum. 
In  this  manner,  therefore,  the  situation  of  the  suppuration  in  the  ear 
determines  whether  an  abscess  shall  be  formed  in  the  cerebrum  or  in 
the  cerebellum.  Cerebellar  abscess  may  also  follow  suppuration  in  the 
labyrinth,  according  to  Janses  and  Koch.  Suppuration  in  the  lateral 
sinus  either  with  or  without  sinus-thrombosis  leads  to  abscess  in  the 
lateral  portion  of  the  cerebellum,  while  suppuration  in  the  labyrinth  leads 
to  abscess  in  the  median  lobe.  Cerebellar  abscess  follows  disease  in  the 
right  ear  oftener  than  disease  in  the  left,  perhaps  because  the  transverse 
sinus  presses  closer  to  the  base  of  the  petrous  portion  on  the  right  side 
than  on  the  left. 

Although  it  is  important  to  know  the  seat  of  the  suppuration  which 
has  spread  to  the  cranial  cavity,  this  is  a  point  which  it  is  often  difficult 
to  determine. 

Diagnosis. — The  diagnosis  of  an  otitic  cerebral  abscess,  like  that  of 
every  other  cerebral  abscess,  depends  upon  etiological  factors.  Three 
groups  of  symptoms  are  especially  worthy  of  notice :  First,  the  symptoms 
which  are  immediately  dependent  upon  the  suppuration;  second,  signs  of 
increased  intracranial  pressure;  and,  third,  disturbances  of  cerebral  func- 
tion, or  signs  of  local  irritation  corresponding  to  the  seat  of  the  abscess. 
Temperature  variations  belong  to  the  first  group  of  symptoms.  Marked 
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elevation  of  temperature  is  often  wanting  in  otitic  abscess,  so  that  the 
temperature  may  not  rise  above  38°  C.  (100°  F.).  Macewen  looks  upon 
a  high  continuous  or  remittent  fever  as  a  sign  of  intracranial  but  not 
intracerebral  suppuration.  Symptoms  which  are  almost  always  present 
are  evening  discomfort,  disturbances  of  digestion,  lack  of  appetite,  con- 
stipation, weakness,  and  creeping  chills.  Short  acute  attacks  of  fever 
with  long  intervals  of  freedom  from  fever  indicate  an  extension  of  the 
suppuration  from  the  tympanic  cavity  into  the  mastoid  cells  rather  than 
the  development  of  a  cerebral  abscess.  Headache  increased  toward 
evening  or  during  an  increase  of  temperature  belongs  to  the  second  group 
of  symptoms.  This  headache  is  almost  invariably  caused  or  increased 
by  percussion  upon  the  affected  portion  of  the  skull.  By  repeating  the 
percussions  at  the  corresponding  point  of  the  other  side  of  the  skull  and 
noting  the  difference  in  result  this  symptom  may  be  made  very  valuable 
in  diagnosis.  Vomiting  is  another  pressure-symptom  that  is  almost 
always  present.  It  is  not  dependent  upon  the  food  taken,  but  is  brought 
about  by  a  quick  motion  or  turn  of  the  patient  or  a  change  from  a  reclin- 
ing to  a  sitting  posture.  Weakness,  listlessness,  sluggish  mental  processes, 
and  inclination  to  sleep  are  characteristic  of  these  patients.  The  pulse 
is  slow,  especially  when  headache  is  well  marked.  But  the  most  valuable 
of  all  pressure-symptoms  is  the  choked  disk  on  the  affected  side.  The 
symptoms  of  the  third  group  would  be  sufficient  to  make  a  diagnosis  were 
it  not  for  the  fact  that  they  may  be  wholly  wanting  when  there  is  a  large 
abscess  of  the  cerebrum  or  cerebellum.  Furthermore,  they  may  be 
present  in  connection  with  epidural  suppuration  and  sinus-thrombosis. 
Whether  they  are  present  or  not  depends  on  the  seat  of  the  abscess. 
Wernicke  says  that  the  sensory  speech-centre  is  situated  in  the  temporal 
convolutions  of  the  left  side,  and  other  physiologists  assign  to  these 
convolutions  on  both  sides  the  auditory  centre  of  the  corresponding  ear. 
Schmiegelow  's  clinical  experience  corresponds  with  this  inasmuch  as 
he  found  slight  or  grave  disturbances  of  speech  23  times  in  54  cases  of 
otitic  abscess  of  the  left  side.  Disturbances  of  hearing  in  any  case  might 
be  due  to  injury  to  the  brain  or  to  a  suppurative  inflammation  of  the 
middle  ear. 

In  the  great  majority  of  cases  cerebral  abscess  of  the  temporal  region 
following  otitis  media  produces  no  focal  symptoms,  and  is  therefore 
overlooked.  There  has  sometimes  been  noted  paralysis  of  the  facial, 
abducens,  and  oculomotor  nerves  (dilatation  of  the  pupil  on  the  affected 
side),  which  may  have  been  due  to  processes  in  the  petrous  portion 
itself  or  to  epidural  suppuration. 

Otitic  abscess  of  the  cerebellum  is  even  more  difficult  to  diagnosticate 
than  that  of  the  temporal  lobe,  since  it  is  more  likely  to  be  obscured 
by  symptoms  due  to  an  incipient  sinus-thrombosis  and  epidural  suppu- 
ration or  meningitis.  Cases  in  which  there  are  well-marked  local  symp- 
toms are  the  exception.  Characteristic  symptoms  which  are  produced 
by  lesions  of  the  cerebellum  are  often  absent  with  abscess,  even  though 
a  considerable  portion  of  one  hemisphere  is  destroyed.  If  present,  they 
consist  of  uncertain  gait,  dizziness,  and  stiffness  of  the  neck.  Dizziness 
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in  the  beginning  of  the  disease  is  more  likely  to  be  clue  to  an  affection 
of  the  labyrinth.  The  diagnosis  of  cerebellar  abscess  will  usually  not 
be  made  until  the  transverse  sinus  has  been  exposed  and  one  has  an 
opportunity  to  observe  in  which  direction  the  suppuration  has  extended. 


FIG.  85. 


The  functional  areas  of  the  cerebral  cortex.     Left  hemisphere.     (Starr.) 
FlG.    86. 


The  functional  areas  of  the  cerebral  cortex.     Riffht  hemisphere.     (Starr.) 

Before  making  a  definite  diagnosis  of  otitic  abscess  of  the  temporal 
lobe  or  of  the  cerebellum,  one  has  to  differentiate  between  this  and  a 
suppurative  meningitis,  an  infectious  sinus-thrombosis,  an  epidural 
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suppuration,  and  a  suppuration  limited  to  the  middle  ear  and  the  air- 
space connected  with  it. 

Treatment. — The  treatment  of  otitic  abscesses  consists  in  exposure 
and  drainage.  (See  chapter  on  Diseases  of  the  Ear.) 

Ropke  in  1901  collected  reports  of  142  abscesses  of  the  cerebrum, 
59  of  which  were  recovered  from,  and  at  least  40  per  cent,  of  the  whole 
number  of  patients  were  permanently  cured. 

An  abscess  of  the  temporal  lobe  may  be  reached  either  through  the 
mastoid  antrum  and  the  tympanic  cavity,  as  recommended  by  Schwartze 
and  Stacke,  the  description  of  which  belongs  to  the  following  section; 
or  it  may  be  reached  by  cutting  through  the  squamous  portion  of  the 
temporal  bone  to  the  roof  of  the  tympanic  cavity  and  to  the  lateral 
surface  of  the  three  temporal  convolutions,  as  recommended  by  the 
author.  Two  lines  are  constructed:  one  is  drawn  perpendicularly  on 
the  skull  from  immediately  in  front  of  the  tragus  upward  toward  the 
sagittal  suture;  the  second  is  drawn  parallel  to  the  first  from  the  pos- 

FIG.  87. 


1.  Primary  abscess  cavity  connected  with  sinus  in  tympanic  roof.     2.  Secondary  abscess  cavity  in 
temporosphenoidal  lobe.     Both  abscess  cavities  found  free  from  pus  at  autopsy.     (Bacon.) 

terior  palpable  margin  of  the  mastoid  process.  Both  lines  coincide  with 
those  described  by  Kronlein  in  the  section  on  Craniocerebral  Topog- 
raphy as  the  linea  verticalis  articularis  and  the  linea  verticalis  mastoidea 
(Figs.  92  and  93,  on  pages  335  and  336),  and  are  perpendicular,  as 
these  are,  to  the  linea  horizontalis  auriculo-orbitalis.  An  incision  is 
made  from  one  line  to  the  other  immediately  above  the  pinna.  This 
incision  begins  in  the  shallow  groove  between  the  tragus  and  the  helix, 
and  passes  in  a  curve  above  the  pinna  to  a  point  on  the  posterior  line 
which  lies  somewhat  higher  than  the  point  at  which  the  scalpel  started. 
Below  a  slight  pitted  depression  (the  suprameatal  fossa)  is  thus  ex- 
posed, while  above  a  portion  more  than  two  fingers  in  breadth  of  the 
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external  surface  of  the  squamous  portion  of  the  temporal  is  laid  bare. 
In  the  anterior  part  of  the  wound  the  long  root  of  the  zygomatic  process 
is  plainly  visible,  and  in  the  posterior  part  the  junction  of  the  serrated 
edge  of  the  parietal  bone  with  the  squamous  and  mastoid  portions  of 
the  temporal.  The  bone  is  chiselled  or  sawed  through  in  a  line  which 
is  drawn  from  this  junction  to  the  point  where  the  incision  began  in 
front.  Thus  the  middle  fossa  on  the  inner  side  of  the  skull  is  reached, 
where  the  anterosuperior  surface  of  the  pyramidal  portion  meets  the 
squamous  portion  of  the  temporal  bone  at  almost  right  angles.  Two 
short  cuts  are  next  made  through  the  squamous  portion  vertically 
upward  from  this  horizontal  bone  incision,  in  the  direction  of  the 
boundary-lines  of  the  operative  field.  A  rectangular  piece  of  bone  is 
finally  detached  by  an  incision  in  the  squamous  portion  parallel  to  the 
lower  one  and  corresponding  nearly  to  the  linea  horizontalis  supra- 
orbitalis  in  Figs..  92  and  93,  and  a  view  is  given  into  the  interior  of 
the  skull.  This  piece  of  bone  should  not  be  replaced,  since  the  operation 
is  performed  for  a  suppurative  process.  If  the  dura  is  lifted  up  by 
means  of  a  broad  elevator,  the  upper  surface  of  the  petrous  portion  as 
iar  as  the  prominence  made  by  the  superior  semicircular  canal  and 
the  region  of  the  tegmen  tympani  will  be  exposed.  This  region  is  the 
usual  site  of  an  epidural  as  well  as  an  intracerebral  suppuration.  If  the 
surface  of  brain  does  not  give  evidence  of  the  situation  of  the  abscess  within 
it,  the  third  temporal  convolution  should  be  incised  in  its  under  surface. 

This  incision  may  be  extended,  if  necessary,  either  forward  or  back- 
ward. If  it  is  extended  forward,  it  will  expose  the  region  of  the  Gas- 
serian  ganglion;  and  if  it  is  extended  backward,  the  groove  will  be 
exposed  in  which  the  transverse  sinus  lies.  In  this  manner  this  sinus 
can  be  easily  and  thoroughly  exposed.  Through  the  same  incision  an 
otitic  abscess  of  the  cerebellum  may  be  reached.  This  is  of  great 
advantage,  since  the  diagnosis  in  such  cases  lies  not  only  between  that 
of  a  cerebral  abscess  and  a  sinus-thrombosis,  but  also  between  suppu- 
ration in  the  cerebrum  and  suppuration  in  the  cerebellum. 

If  the  abscess  is  opened  and  further  drainage  of  the  wound  is  re- 
quired, the  wound  may  be  stretched  by  opening  within  it  a  closed  pair 
of  artery-forceps.  Drainage  may  be  secured  by  a  tube  or  short  strips 
of  iodoform  gauze.  The  wound  should  be  kept  open  as  long  as  it 
suppurates.  The  walls  of  the  abscess  cavity  have  a  tendency  to  sink 
together  and  to  close  at  the  surface  before  healing  takes  place  from  the 
bottom.  Often  on  the  third  day  the  drainage  of  pus  through  the  tube 
ceases;  at  other  times,  on  the  third  day  or  later,  artery-forceps  must 
be  thrust  into  the  brain  to  break  up  adhesions  and  to  introduce  anew 
the  drainage-tube  which  has  fallen  out.  Prolapse  of  the  brain  readily 
occurs  during  the  period  of  after-treatment.  This  is  often  a  sign  of 
a  new  collection  of  pus  deeper  in  the  brain.  If  it  is  dependent  on  an 
increase  of  cerebrospinal  fluid  in  a  near-by  ventricle,  it  can  be  relieved 
or  completely  reduced  by  lumbar  puncture. 

Cerebral  Abscess  of  Nasal  Origin.— Cerebral  abscess  of  nasal  origin 
may  follow  suppuration  in  the  upper  nasal  passages  and  their  associated 
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cavities — the  frontal,  sphenoidal,  and  maxillary  sinuses.  From  these 
sinuses  infection  may  spread  within  the  cranium  and  manifest  itself  in 
one  of  the  four  forms  spoken  of  in  connection  with  otitic  infection. 
These  forms  are:  abscess  in  the  frontal  lobe,  extradural  suppuration, 
meningitis,  and  thrombosis  of  the  cavernous  sinus.  These  different 
forms  are  even  more  likely  to  be  associated  than  is  the  case  in  otitic 
cerebral  infection.  In  45  cases  of  endocranial  suppuration  originating 
from  the  maxillary,  frontal,  and  sphenoidal  sinuses,  or  from  the  eth- 
moidal  cells,  the  termination  was  as  follows :  20  times  in  cerebral  abscess 
(19  in  the  frontal,  1  in  the  temporal  lobe),  10  times  in  sinus-thrombosis, 
14  times  in  leptomeningitis,  and  once  in  an  uncomplicated  extradural 
abscess.  Extradural  suppuration  was  combined  with  abscess  5  times, 
with  sinus-thrombosis  twice,  with  leptomeningitis  7  times,  and  with 
sinus-thrombosis  and  leptomeningitis  4  times.  Kuhnt  and  Dreyfus  have 
carefully  studied  the  channel  of  connection  between  the  accessory  nasal 
cavities  and  the  brain.  Besides  perforating  the  posterior  and  upper 
wall  of  the  sinus,  the  pus  travels  along  the  vessels,  producing  thrombosis. 
The  description  of  the  purulent  processes  in  the  frontal  sinuses  which 
lead  to  brain  abscesses  belongs  to  the  chapter  devoted  to  diseases  of 
the  nose  and  its  accessory  cavities. 

It  is  well  known  that  a  considerable  portion  of  the  frontal  lobe  may 
be  destroyed  without  especial  symptoms;  therefore  an  abscess  in  this 
part  of  the  brain  does  not  usually  give  local  symptoms.  If  this  is  so 
large  as  to  press  upon  the  motor  region,  there  will  be  disturbances  of 
speech  (if  in  the  left  side)  and  paralysis  of  the  opposite  side  of  the  face 
and  arm.  General  symptoms  following  upon  a  suppurative  wound 
or  an  empyema  of  the  frontal  sinuses  will  often  suggest  a  cerebral 
abscess.  For  example,  a  person  is  shot  in  the  forehead  and  the  bullet 
cannot  be  found.  The  first  symptoms  of  swelling  and  fever  subside, 
and  suppuration  continues  from  a  fistula  for  months,  when  suddenly 
headache,  evening  dulness,  choked  disk,  etc.,  develop.  A  frontal 
abscess  should  be  suspected  especially  if  the  patient  is  tired  and  restless, 
and  repeatedly  vomits  although  the  stomach  is  empty. 

Treatment. — The  first  step  in  the  treatment  of  frontal  abscess  of 
nasal  origin  is  the  opening  of  the  frontal  sinus.  If  the  posterior  wall 
of  the  sinus  is  not  destroyed,  it  should  be  removed,  together  with  so 
much  of  the  frontal  bone  as  is  necessary  to  expose  the  abscess,  which 
usually  extends  upward  and  laterally  from  the  affected  frontal  sinus. 
Herzfeld  says  that  up  to  1901,  20  operations  of  this  character  had  been 
performed. 

Abscess  Developing  from  Osteomyelitis,  Caries,  and  Ulcers  of  the 
Skull. — Cerebral  abscesses  developing  from  inflamed  portions  of  the 
skull,  excepting  those  indirectly  due  to  the  ear  and  nose,  are  less  common 
than  traumatic,  otogenous,  and  rhinogenous  abscesses.  It  is  possible 
for  suppuration  in  any  portion  of  the  skull  to  produce  the  same  results 
as  a  suppurative  osteitis  or  caries  of  the  middle  ear.  If  there  is  long- 
continued  suppuration  following  traumatism,  an  abscess  may  form  at 
a  late  period,  as  described  above.  In  a  similar  manner  necrosis  of  the 


PLATE  VII. 


Abscess  of  Cerebellum  secondary  to  Chronic  Suppurative 

Otitis  Media. 

The  right  eerebellar  hemisphere  has  been  divided  and  the  lower 
half  removed,  exposing  the  abscess  cavity  and  its  wall  (a)  and  the  area 
of  hemorrhagie  softening  posterior  to  the  abscess  (b).  (Bacon.) 
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skull  due  to  tuberculosis  or  syphilis  may  lead  to  cerebral  abscess.  The 
diagnosis  of  such  an  abscess  can  easily  be  made  if  the  principles  already 
spoken  of  are  borne  in  mind. 

Metastatic  Cerebral  Abscess. — In  the  last  few  years  metastatic  cere- 
bral abscess  has  received  considerable  attentipn  on  account  of  certain 
operations  which  have  succeeded  in  reaching  and  curing  abscesses  of  this 
character.  A  metastatic  abscess  is  secondary  to  suppurative  processes 
elsewhere  in  the  body,  and  especially  in  the  thorax.  Such  abscesses 
are  usually  multiple,  and  this  fact  gives  an  unfavorable  prognosis,  since 
it  is  hardly  possible  to  reach  and  drain  all  of  the  abscesses  at  one  time. 
Martius,  who  collected  reports  of  22  metastatic  cerebral  abscesses,  found 
that  in  9  cases  a  single  abscess  existed.  Gangrene  of  the  lung,  putrid 
bronchitis  with  ectasia,  and  long-standing  empyema  complicated  with 
fistula?,  are  the  general  sources  of  these  abscesses.  They  are  started 
by  emboli,  which  are  more  likely  to  enter  the  left  carotid  than  the  right 
on  account  of  its  relation  to  the  aorta.  From  this  vessel  they  pass 
easily  to  the  artery  which  lies  in  the  fossa  of  Sylvius,  just  as  non-infective 
emboli  do.  Eight  of  the  9  solitary  abscesses  mentioned  by  Martius  were 
so  situated.  The  branches  to  the  ganglia  at  the  base  of  the  brain  spring 
from  this  vessel  at  right  angles,  a  position  not  favorable  for  the  arrest 
of  emboli,  while  the  five  terminal  branches  which  go  to  the  cortex  are 
given  off  at  an  acute  angle.  It  follows,  therefore,  that  particles  floating 
in  the  blood  are  more  likely  to  pass  into  the  terminal  branches.  If 
the  abscess  is  a  single  one,  it  should  therefore  be  looked  for  in  this 
locality.  If  a  great  many  abscesses  coexist,  of  which  there  may  perhaps 
be  hundreds,  they  will  be  found  in  all  portions  of  the  brain.  If  the 
abscess  is  situated  in  the  motor  region  of  the  cortex,  there  will  be  con- 
vulsions and  paralysis  of  the  opposite  side  of  the  body,  which  may 
serve  for  an  exact  localization  of  the  abscess.  Under  such  circum- 
stances the  operator  may  be  able  to  expose  and  drain  the  abscess. 

The  author  operated  on  such  a  case  recently,  in  which  an  abscess  was 
localized  and  opened,  although  the  patient  survived  only  a  few  hours. 
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Two  very  different  kinds  of  thrombosis  are  recognized:  primary, 
marasmic  thrombosis,  and  secondary,  infectious  or  inflammatory  throm- 
bosis. 

Primary  or  Marasmic  Sinus-thrombosis. — This  condition  will  be 
only  briefly  described  here,  as  surgically  it  possesses  little  interest.  It  is 
much  rarer  than  the  second  form,  or  inflammatory  thrombosis,  and  is 
most  frequently  situated  in  the  longitudinal  sinus.  It  has  been  observed 
in  weak  individuals  and  in  those  run  down  as  the  result  of  exhausting 
diseases,  such  as  typhoid,  carcinoma,  pulmonary  tuberculosis,  particu- 
larly in  childhood  and  old  age. 
VOL.  I.— 19 
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There  are  three  places  in  the  human  organism  in  which  venous  blood 
has  a  tendency  to  become  coagulated :  in  the  intracranial  sinuses,  in  the 
true  pelvis,  and  in  the  lower  extremities.  A  number  of  anatomical 
peculiarities  of  the  cerebral  sinuses  render  them  very  liable  to  develop 
thrombosis.  Such  are  the  wide  lumen  and  the  stiff  walls,  and  the  fact 
that  the  cerebral  veins  empty  into  the  longitudinal  sinuses  at  a  right  or 
obtuse  angle.  The  exhausting  diarrhoeas  of  children  play  an  important 
part  in  the  etiology;  the  blood  having  become  thickened  by  loss  of  fluid, 
has  a  strong  tendency  to  coagulate.  Pulmonary  diseases  also,  in  child- 
hood and  old  age,  are  predisposing  factors. 

Symptoms.  — Marasmic  thrombosis  very  rarely  manifests  itself  by  dis- 
tinct, easily  interpreted  symptoms.  Its  signs  may  be  extracranial  and 
intracranial  congestion;  thus  in  thrombosis  of  the  longitudinal  sinus, 
engorgement  of  the  frontal  and  parietal  veins  and  soft  parts;  at  times 
bleeding  from  the  nose  is  an  additional  sign  of  congestion.  In  adults 
the  clinical  picture  is  frequently  ushered  in  by  headaches  followed  by 
delirium.  Children  are  generally  attacked  by  convulsions.  The  mere 
occurrence  of  convulsions  at  the  end  of  an  exhausting  disease  is  suspicious 
in  itself.  At  times  thrombosis  of  the  retinal  vessels  is  an  aid  to  diagnosis. 
Frequently,  however,  the  symptoms  are  masked  by  the  manifestations 
of  the  original  disease. 

Diagnosis. — A  probable  diagnosis  of  marasmic  thrombosis  may  be 
made  if  in  an  adult,  following  an  exhausting  disease,  headache,  delirium, 
and  drowsiness  suddenly  develop.  If  in  addition  to  these  subjective 
symptoms  there  are  objective  manifestations,  such  as  engorgement  of 
the  cutaneous  veins,  with  oedema  of  the  frontal  and  parietal  region,  the 
diagnosis  is  certain. 

Prognosis. — Marasmic  thrombosis  in  itself  possesses  no  great  signifi- 
cance, only  the  poor  physical  condition  of  the  patient  that  causes  the 
development  of  thrombosis  is  alarming.  If  the  general  condition  im- 
proves, the  marasmic  thrombus  usually  undergoes  absorption.  If, 
however,  the  thrombus  extends  to  one  of  the  cerebral  veins,  and  if,  in 
consequence  of  this,  softening  of  the  brain  develops,  the  course  will  be 
an  unfavorable  one;  an  extensive  brain  lesion  may  result. 

There  is  no  treatment  for  marasmic  thrombosis,  as  the  above  remarks 
on  prognosis  indicate. 

Infectious  or  Inflammatory  Sinus-thrombosis.— This  is  extremely 
interesting  both  to  the  physician  and  the  surgeon.  In  distinction  from 
marasmic  thrombosis,  it  is  a  secondary  manifestation  based  on  a  primary 
infection,  an  infectious  inflammation  in  the  cranial  blood-sinus  located 
nearest  the  primary  focus  of  inflammation.  While  marasmic  sinus- 
thrombosis  usually  affects  children  and  old  people,  inflammatory  sinus- 
thrombosis  almost  always  occurs  in  middle-aged  individuals.  Menin- 
gitis and  occasionally  cerebral  and  cerebellar  abscesses  complicate  the 
later  course  of  sinus  disease. 

The  starting  point  of  infectious  sinus-thrombosis  may  be  infected 
wounds  of  the  soft  parts  and  bones,  erysipelas  of  the  face  and  head, 
severe  infection  in  the  region  of  the  head  or  the  orbital,  buccal,  nasal, 


THROMBOSIS  OF  THE  IXTRACRANIAL  BLOOD-SINUSES.     291 

and  pharyngeal  cavities.  Thus  anthrax  of  the  lips,  the  mouth,  the  nasal 
and  orbital  cavities,  periostitis  of  the  jaw  from  caries  of  the  teeth,  inflam- 
mation of  the  tonsils,  and  retropharyngeal  abscess  have  been  described 
as  etiological  factors.  But  the  most  important  starting  point — according 
to  Korner  in  nearly  two-thirds  of  the  cases  of  sinus-phlebitis — is  the  ear. 
Regarding  the  frequency  of  otitic  cerebral  diseases  in  general,  the 
statistics  of  Pitt  show  that  in  9000  successive  autopsies  in  Guy's  Hospital 
(in  the  years  1869-1888)  there  were  57  deaths  from  ear  suppuration,  or 
1  in  every  158  autopsies.  Of  these,  22  were  cases  of  otitic  sinus  disease, 
18  were  cases  of  otitic  cerebral  abscess,  and  15  were  cases  of  pure  otitic 
meningitis.  Hessler  has  calculated  the  proportion  of  sinus-phlebitis  and 
pysemia  to  the  number  of  cases  of  disease  of  the  ear,  with  the  following 
results:  in  81,648  cases  of  disease  of  the  ear,  death  took  place  116  times 
as  the  result  of  complicating  intracranial  disease,  according  to  the  follow- 
ing table: 

40  deaths  (34.5  per  cent.)  .  .        from  meningitis. 

28       "        (24.1     "        "    )          .  .  «      cerebral  abscess. 

48       "        (41.4     "        "    )          .  .  "      sinus-phlebitis  and  pyaemia. 

The  difference  in  sex  is  rather  noticeable  as  predisposing  to  this  dis- 
ease. The  male  sex  is  affected  more  than  six  times  as  frequently  as  the 
female  by  these  complications  of  suppuration. 

Like  all  otogenic  cerebral  diseases,  sinus-phlebitis  occurs  more  fre- 
quently on  the  right  side  than  on  the  left.  The  right  sigmoid  fossa  is 
generally  broader  and  deeper;  it  also  extends  further  out  and  forward 
than  that  of  the  opposite  side.  The  greater  flow  of  blood  from  the  brain 
through  the  right  sinus  is  looked  upon  as  the  cause  of  this  condition,  the 
longitudinal  sinus  generally  emptying  into  the  right  transverse  sinus. 
The  emptying  of  the  longitudinal  sinus  on  the  right  side  is  again  explained 
by  the  shorter  and  straighter  course  on  the  right  side  for  the  blood  flowing 
through  the  sinus  to  the  heart.  The  longitudinal  sinus  finds  an  easier 
outlet  therefore  on  the  right  side. 

The  transverse  sinus  and  the  bulb  of  the  jugular  vein,  like  the  sigmoid 
sinus,  lie  somewhat  deeper  in  the  bone  on  the  right  side  than  on  the  left 
for  the  same  reasons. 

In  spite  of  an  article  questioning  the  accuracy  of  his  investigations, 
Korner  remains  firm  in  his  opinion  that  in  brachycephalitics  the  danger 
of  extension  of  suppuration  from  the  temporal  bone  to  the  cranial  con- 
tents is  greater  than  in  dolichocephalitics,  because  in  the  former  the  roof 
of  the  tympanic  cavity  is  not  only  thinner  and  frequently  shows  openings, 
but  the  sigmoid  fossa  also  penetrates  more  deeply  into  the  bone  than  in 
the  latter.  According  to  Politzer  and  Hartman,  small  solid  mastoid 
processes  generally  show  a  deep  sigmoid  fossa. 

Starting  at  the  primary  focus  of  inflammation,  development  of  sinus- 
thrombosis  may  proceed  in  two  ways:  either  inflammation  extends  by 
continuity  to  the  sinus  and  affects  the  wall  of  the  latter,  in  consequence 
of  which  the  blood  within  the  sinus  coagulates  and  there  is  formed  a 
thrombus  firmly  attached  to  the  wall — this  mode  of  infection  being 
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called  thrombophlebitis;  or  a  vein  within  the  diseased  focus  becomes 
thrombosed,  and  this  infectious  thrombus  extends  to  the  sinus  (osteo- 
phlebitis).  The  first  manner  of  extension  of  infection  is  much  more 
frequent,  particularly  in  otitic  sinus  thrombosis. 

The  site  of  the  original  disease  is  generally  located  in  the  mastoid 
process  and  consists  of  a  chronic  suppuration.  In  nearly  all  cases  of 
suppuration  of  the  ear  either  pneumococci  or  streptococci,  or  more  rarely 
staphylococci  have  been  found.  The  primary  disease  is  rarely  acute 
or  accompanied  by  serous  exudation.  Inflammation  progresses  as  far 
as  the  sigmoid  fossa,  where  direct  contact  between  the  diseased  bone 
and  the  sinus  is  established.  Frequently  openings  in  the  bone  facilitate 
the  spread  of  the  suppuration.  At  times  granulations  shoot  out  from  the 
wall  of  the  sinus  and  the  adjacent  dura  which  may  hinder  the  progress  of 
inflammation.  Frequently  extradural  abscesses  are  formed.  If  purulent 
infiltration  and  softening  of  the  wall  of  the  sinus  increase,  perforation  takes 
place.  This  may  vary  in  size.  Hemorrhage  from  the  sinus  is  unusual 
because  as  soon  as  the  walls  are  attacked  by  a  purulent  process  and  the 
endothelium  is  destroyed  the  contained  blood  coagulates.  In  a  short 
time,  however,  as  a  result  of  the  infectious  process,  purulent  softening 
develops  in  the  central  portions  of  the  thrombus.  In  the  beginning  the 
outer  layers  of  the  thrombus  may  still  be  firmly  adherent  to  the  inner 
wall  of  the  sinus;  later  the  thrombus  undergoes  suppuration  and  thick, 
creamy  pus  fills  the  sinus.  Ichorous  decomposition  of  the  thrombus  has 
been  observed,  particularly  in  cholesteatoma  of  the  middle  ear.  While 
the  central  portion  of  the  thrombus  undergoes  purulent  decomposition, 
the  upper  and  lower  ends  of  the  thrombus  may  form  plugs  tightly  closing 
off  the  sinus.  Hessler  collected  15  cases  in  which  there  was  almost  total 
obliteration  of  the  sinus  through  the  organization  of  a  thrombus.  As  a 
rule,  however,  thrombosis  and  inflammation  proceed  in  both  directions 
with  and  against  the  blood-current. 

The  disease  begins  usually  in  the  sigmoid  sinus,  owing  to  the  close 
proximity  of  the  latter  to  the  cavities  of  the  middle  ear;  the  thrombus 
frequently  extends  into  the  lateral  sinus,  which  empties  its  blood  into 
the  sigmoid  sinus  (rarely  it  extends  as  far  as  the  longitudinal  sinus)  or 
through  the  superior  petrosal  sinus  forward  to  the  cavernous  sinus,  or 
possibly  as  far  as  the  ophthalmic  veins.  At  times  primary  thrombosis 
occurs  in  the  superior  petrosal  sinus  and  advances  from  this  point  to  the 
sigmoid  sinus. 

Not  infrequently  infectious  thrombosis  proceeds  with  the  blood-stream 
as  far  as  the  internal  jugular  vein.  Generally  this  affects  only  the  upper 
third;  however,  a  thrombus  may  extend  as  far  as  the  superior  vena  cava. 
The  further  embolic  extension  of  infectious  masses  through  the  circula- 
tion will  be  found  discussed  in  the  following  section  on  symptomatology. 

Symptoms. — There  are  no  distinct  pathognomonic  symptoms  of  infec- 
tious sinus-thrombosis.  The  general  manifestations  are  those  of  pyaemia 
in  general.  The  local  manifestations  are  the  result  of  disturbed  circu- 
lation. Within  the  skull  there  is  disturbance  of  the  brain  function,  out- 
side the  skull  oedema.  In  many  cases,  however,  these  signs  are  sufficient 
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to  make  a  diagnosis  of  thrombosis  of  an  intracranial  blood-sinus  with 
some  degree  of  positiveness. 

Certain  general  manifestations  are  met  with  in  all  cases  of  infectious 
thrombosis.  The  earliest  of  these  is  headache.  This  may  be  diffuse  or 
limited  to  the  region  of  the  affected  sinus.  Very  frequently  vomiting 
and  dizziness  follow.  The  rapidly  increasing  body  temperature  shows 
marked  remissions.  In  a  few  hours  the  temperature  rises  to  104°  and 
106°  F.,  and  almost  immediately  this  is  followed  by  a  fall,  sometimes 
to  subnormal.  The  fall  in  temperature  is  usually  accompanied  by  pro- 
fuse perspiration.  In  rare  cases,  particularly  in  children,  the  fever 
has  been  found  continuous  and  not  remittent.  Repeated  chills,  a 
further  characteristic  sign  of  pyaemia,  are  an  important  symptom. 
Either  the  first  chill  occurs  at  the  same  time  as  the  first  symptoms  of 
cerebral  irritation,  such  as  headache,  dizziness  or  vomiting;  or,  as  is 
more  frequently  the  case,  one,  two,  or  more  days  later.  In  most  cases 
two  to  six  chills  have  been  observed.  The  pulse  is  subject  to  the  same 
variations  as  the  temperature.  At  the  time  of  the  chill  it  may  exceed 
100,  reaching  120  to  140. 

Metastatic  abscess-formation  causes  slighter  remissions  of  pulse  and 
temperature.  The  tongue  is  very  much  coated  and  dry,  particularly  in 
the  later  stages;  there  is  a  tendency  to  diarrhoea,  especially  in  chronic 
cases. 

Jaundice  is  an  accompanying  symptom  frequently  observed,  occurring 
in  pure  sinus-phlebitis  three  times  as  frequently  as  in  the  complicated 
form.  In  all  cases  it  was  accounted  for  by  an  enlargement  of  the  liver, 
so  that  it  must  be  considered  of  hepatogenous  and  not  haematogenous 
origin.  Swelling  of  the  spleen  is  always  found. 

In  pure  sinus-phlebitis  convulsions  rarely  occur.  In  the  complicated 
form  they  occur  three  times  as  frequently,  and  most  frequently  when 
complicated  by  cerebral  abscess.  In  marked  contradistinction  to  cere- 
bral abscess,  the  activity  of  the  brain  is  not  impaired  in  uncomplicated 
infectious  thrombosis,  the  intelligence  of  the  patient  being  retained 
almost  to  the  end. 

If  fragments  of  necrotic  thrombi  enter  the  circulation,  they  may  be 
scattered  to  all  the  different  organs  as  emboli  and  there  set  up  metas- 
tases.  The  lungs  are  most  frequently  affected,  so  much  so  that  a  pul- 
monary type  of  the  disease  has  been  suggested.  The  emboli  are  washed 
out  of  the  affected  sinuses,  or  even  from  the  internal  jugular  vein,  through 
the  superior  vena  cava  into  the  right  heart,  and  from  here  they  enter 
the  pulmonary  artery  to  be  caught  in  the  capillary  network  of  the  latter. 
Even  with  complete  closure  of  the  central  end  of  the  transverse  sinus  or 
the  internal  jugular  vein  by  a  closely  fitting  thrombus,  in  rare  cases  the 
formation  of  metastases  may  take  place,  emboli  being  carried  through 
the  sinuses  of  the  healthy  side  from  the  peripheral  end  of  the  affected 
blood-channel.  In  case  of  the  sinus  transversus,  for  example,  they  may 
be  carried  through  the  superior  and  inferior  petrosal  sinus,  and  then 
through  the  cavernous  sinus  and  sinus  of  Ridley,  lying  close  to  the  sella 
turcica,  into  the  venous  system  of  the  opposite  side. 
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This  development  of  metastases  in  the  lungs  may  take  place  at  any 
time  after  the  thrombus  has  formed,  but  most  frequently  toward   the 

FIG.  88. 


Cerebral  veins  and  sinuses.     (Macewen.) 


end  of  the  second  week.    Irritating  cough  and  sudden  painful  sensations 
in  the  chest  may  be  the  symptoms  announcing  obstruction  of  small  pul- 
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monary  vessels.  Not  all  pulmonary  emboli  are  infectious.  If  pathogenic 
germs  are  absent,  the  only  result  may  be  the  production  of  an  infarction. 
As  a  rule,  however,  metastatic  infarctions  suppurate  and  become  putrid 
and  ichorous,  with  the  production  of  pulmonary  abscess  or  gangrene. 
In  the  majority  of  cases  both  lungs  are  affected  by  multiple,  frequently 
innumerable  metastases,  particularly  in  the  lower  portions.  Solitary 
abscesses  are  rarely  found.  Small  disseminated  abscesses  are  not  easily 
discovered.  Frequently  the  characteristic  purulent  sputum  is  absent. 
Should  a  metastatic  pulmonary  abscess  break  through  into  the  pleura, 
a  pyopneumothorax  results,  which  may  be  the  first  evidence  of  a  metas- 
tasis of  the  lungs.  If,  however,  the  abscess  in  the  lung  undergo  decom- 
position, the  "prune- juice"  sputum  soon  appears;  here  and  there  coarse 
rales  can  be  heard,  which  are  soon  followed  by  moist  rales  over  large 
areas  of  the  lungs.  As  a  result  of  being  mixed  with  pus,  the  sputum  later 
assumes  a  brownish-gray  color  and  disseminates  a  fetid  odor  which 
frequently  renders  isolation  of  the  patient  necessary. 

What  a  favorite  site  for  metastases  the  lungs  may  be,  is  shown  by  the 
statistics  of  Hessler,  according  to  which  in  130  cases  of  sinus-phlebitis 
with  metastases  the  lungs  were  found  unaffected  only  14  times. 

In  rare  cases  small  emboli  may  pass  relatively  wide  pulmonary  capil- 
laries, and  after  being  washed  through  the  lungs  be  scattered  throughout 
the  other  organs  of  the  body.  Thus  metastases  have  been  observed  in 
the  joints,  synovial  sacs,  muscles,  kidneys,  spleen,  and  liver,  even  in  the 
eye,  and  in  one  case  in  the  aryepiglottic  fold. 

In  otogenic  sinus-thrombosis,  metastatic  abscesses  have  been  observed 
even  in  the  brain.  In  literature  there  are  to  be  found  9  pure  cases  of 
this  kind  in  which  extension  of  suppuration  from  the  petrous  portion  to 
the  brain  can  be  positively  excluded.  Even  tuberculosis  of  the  petrous 
portion  may  lead  to  a  general  infection  of  the  organism  by  way  of  a 
sinus-phlebitis,  producing  metastases. 

Course. — This  course  of  the  disease,  the  so-called  pulmonary  type,  must 
be  retained  as  the  principal  type  of  thrombotic  disease  of  the  cerebral 
blood-channels.  Besides  this,  there  have  been  set  up  an  abdominal  or 
typhoid  type  and  a  meningeal  type  of  the  disease;  both  rarely  occur 
alone,  but  generally  combined  with  the  pulmonary  type  or  with  each  other. 

ABDOMINAL  TYPE. — If  toxaemia  is  manifested  more  in  the  abdominal 
organs,  a  typhoid-like  complex  of  symptoms  is  developed.  The  high 
temperatures  do  not  show  such  marked  remissions.  Besides  enlarge- 
ment of  the  spleen  and  at  times  a  roseola-like  exanthem  of  the  skin,  the 
abdomen  is  tympanitic  and  painful ;  diarrhoea  is  present  and  frequently 
"pea-soup"  stools. 

MENINGEAL  TYPE. — At  times  meningitis,  originating  in  an  infectious 
thrombus  or  developing  directly  from  the  primary  focus  of  disease,  masks 
or  complicates  the  symptoms  of  sinus-thrombosis  and  leads  to  a  rapid 
fatal  termination. 

Following  this  preliminary  description  of  the  clinical  picture,  the 
external  evidences  of  thrombosis  of  the  different  sinuses  will  be  discussed 
in  the  following  sections. 
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The  symptoms  of  thrombosis  of  the  sigmoid  sinus,  the  form  occurring 
most  frequently,  are  produced  by  two  causes:  either  they  are  due  to 
extension  of  thrombosis  to  the  veins  outside  the  skull  or  follow  an  injury 
of  the  nerves  emerging  with  the  sigmoid  sinus  through  the  jugular  fora- 
men. 

There  are  changes  in  the  bloodvessels  of  the  head  characteristic  of 
this  thrombosis,  but  unfortunately  these  valuable  symptoms  do  not  often 
accompany  the  clinical  picture. 

Circumscribed  painful  oedema  at  the  posterior  border  of  the  mastoid 
process  has  been  described  by  Griesinger  as  a  pathognomonic  symptom 
of  phlebitis  and  thrombosis  that  have  extended  to  the  emissaries  of  the 
mastoid.  This  oedema  along  the  posterior  border  of  the  mastoid  process 
and  below  it,  beyond  its  tip,  must  not  be  mistaken  for  an  cedematous 
swelling  of  the  soft  parts  overlying  the  mastoid  process,  which  may  be 
due  to  an  inflammation  of  the  mastoid  itself.  At  times,  instead  of  oedema, 
there  may  be  simply  sensitiveness  to  pressure  at  the  point  of  exit  of  the 
mastoid  emissary  to  betray  the  extension  of  a  thrombotic  process,  or  at 
the  given  site  a  subperiosteal  abscess  and  painful  infiltration  of  the  mus- 
cles of  the  neck  may  develop;  in  some  cases  even  large  abscesses  of  the 
neck  may  develop.  The  two  latter  symptoms  may  also  be  the  result  of 
an  extension  of  phlebitis  through  the  posterior  and  anterior  condyloid 
veins.  These  abscesses  are  always  situated  beneath  the  deep  fascia  of 
the  neck. 

Besides  the  posterior  mastoid  region,  the  lateral  region  of  the  neck 
along  the  course  of  the  internal  jugular  vein  should  be  carefully  exam- 
ined. As  was  remarked,  thrombosis  of  the  sigmoid  sinus  may  extend 
centrally  into  the  internal  jugular  vein.  In  most  cases  of  infectious  sinus- 
thrombosis,  pressure  upon  the  internal  jugular  vein,  particularly  in  its 
upper  third,  causes  severe  pain.  At  times  by  simply  confirming  this 
tenderness  on  pressure,  without  other  external  objective  signs  being 
present,  it  is  possible  to  determine  the  diseased  site.  Frequently,  how- 
ever, infiltration  develops  along  the  lateral  vessels  of  the  neck,  and  the 
thrombosed  jugular  vein  can  be  felt  as  a  hard  cord.  The  movements 
of  the  head  are  restrained;  the  latter  is  preferably  held  toward  the  dis- 
eased side  in  order  to  relieve  the  tension  of  the  sternomastoid  and  to 
prevent  the  latter  from  pressing  upon  the  inflamed  area. 

In  some  cases  marked  engorgement  of  the  external  jugular  vein  has 
been  observed.  In  extensive  sinus  thrombosis  the  site  of  the  junction 
of  the  external  and  internal  jugular  veins  may  be  obstructed  and  the 
external  jugular  of  the  diseased  side,  together  with  its  branches,  appear 
markedly  swollen.  According  to  Gerhardt,  on  the  contrary,  a  markedly 
engorged  external  jugular  vein  on  the  healthy  side,  with  collapsed  jugular 
vein  on  the  diseased  side,  is  a  positive  sign  of  thrombosis  of  the  transverse 
sinus.  In  obstruction  of  the  sigmoid  sinus  the  external  jugular  vein  can 
more  easily  empty  itself  into  the  collapsed  internal  jugular,  and  for  that 
reason  appears  less  engorged  on  the  diseased  side  than  on  the  healthy 
side.  This  symptom  of  Gerhardt  has,  however,  been  confirmed  in  a  few 
cases  only. 
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Zanfal  discovered  another  sign  in  the  cadaver  that  may  be  of  value 
in  the  diagnosis  of  thrombosis  of  the  sigmoid  sinus — a  unilateral  dilata- 
tion of  the  mastoid  vein  to  the  size  of  the  jugular  vein  of  the  same  side. 

The  nerves  which  leave  the  skull  with  the  sigmoid  sinus  through  the 
jugular  foramen  are  the  vagus,  spinal  accessory,  and  glossapharyngeal. 
The  manifestations  of  compression  and  inflammation  of  the  vagus  that 
have  been  observed  are  hoarseness,  dyspnoea,  slowing  of  the  pulse,  and 
even  death  through  respiratory  paralysis.  Spasms  have  been  produced 
in  the  distribution  of  the  spinal  accessory  (sternocleidomastoid  and 
trapezius  muscles).  In  one  case  dysphagia  occurred  through  disease 
of  the  glossopharyngeal  nerve;  in  another  there  was  in  all  probability 
paralysis  of  the  palatal  muscles.  Even  the  hypoglossal  nerve,  which 
emerges  through  the  anterior  condyloid  foramen,  has  been  affected  by 
inflammation  and  become  paralyzed. 

Other  accompanying  manifestations,  which  are,  however,  not  charac- 
teristic of  sinus- thrombosis,  may  be  choked  disk  and  optic  neuritis,  also 
nystagmus.  All  these  symptoms,  even  if  only  partially  present,  may 
facilitate  the  diagnosis  of  thrombophlebitis  of  the  sigmoid  sinus.  Unfor- 
tunately they  do  not  often  occur,  even  in  typical  cases  of  the  disease,  and 
it  is  a  fact  which  should  be  borne  in  mind  that  a  thrombus  of  the  sigmoid 
sinus  may  be  present  without  being  accompanied  by  any  of  these  outward 
manifestations. 

Thrombosis  of  one  of  the  two  petrosal  sinuses  causes  no  local  manifes- 
tations. In  most  cases  it  coexists  with  inflammation  of  the  sigmoid  sinus, 
the  cavernous  sinus,  or  the  bulb  of  the  jugular  vein,  which  may  on  their 
part  manifest  symptoms  valuable  in  the  diagnosis  of  the  site  of  the  dis- 
ease. 

Thrombosis  of  the  superior  longitudinal  sinus  is  usually  of  marasmic 
origin.  In  rare  cases  violence,  with  comminution  of  the  bones  of  the 
cranial  vault  or  inflammatory  processes  in  the  scalp,  as,  for  example, 
erysipelas,  or  purulent  processes  in  the  adjacent  bone  itself,  may  set  up 
a  phlebitis  of  the  superficial  veins.  There  are  no  pathognomonic  symp- 
toms of  thrombosis  of  the  longitudinal  sinus.  Convulsions  and  bleeding 
from  the  nose,  caused  by  stasis  in  the  superior  cerebral  veins  and  the 
veins  of  the  foramen  caecum,  have  been  considered  characteristic  of  this 
form  of  sinus-thrombosis.  Hessler  did  not  find  bleeding  from  the  nose 
or  convulsions  mentioned  in  one  case  of  otogenous  thrombophlebitis  of 
the  superior  longitudinal  sinus.  (Edema  of  the  scalp  and  marked  dila- 
tation of  the  veins  of  the  parietal,  occipital,  and  at  times  the  frontal 
region  are  supposed  to  be  usual  accompanying  manifestations. 

Isolated  thrombosis  of  the  cavernous  sinus  rarely  occurs ;  usually  it  has 
extended  from  the  sigmoid  sinus,  or  a  thrombus  in  one  of  the  ophthalmic 
veins  may  be  the  starting  point.  A  large  number  of  symptoms  have  been 
classed  as  important  signs  of  disease  of  the  cavernous  sinus.  In  the  first 
place,  one  must  remember  that  in  more  than  half  the  cases  the  thrombus, 
formed  in  the  sinus  of  one  side,  extends  through  the  sinus  of  Ridley 
to  the  sinus  of  the  opposite  side.  Manifestations  may  therefore  occur 
on  both  sides;  finally,  the  manifestations  may  be  more  marked  on  the 
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secondarily  affected  side,  while  they  recede  on  the  one  primarily 
affected. 

Text-books  on  otology  lay  stress  on  two  important  groups  of  symptoms 
which  characterize  the  picture  of  thrombosis  of  the  cavernous  sinus. 
One  rests  upon  the  occlusion  of  the  blood-sinuses,  the  other  upon  par- 
alyses caused  by  pressure  on  the  nerves  in  the  vicinity  of  the  sinus  by 
inflammation  of  these  nerves. 

In  the  first  group  are  placed  oedema  of  the  eyelids  and  retrobulbar 
oedema,  with  exophthalmos.  These  are  caused  by  stasis  or  thrombosis 
in  the  ophthalmic  veins.  In  the  second  group  are  placed  neuralgia  of 
the  first  division  of  the  trigeminal  and  paralysis  of  the  abducens,  trochlear, 
and  oculomotor. 

Accompanying  disease  of  the  oculomotor  nerve  is  manifested  by  ptosis. 
The  pupil  is  usually  contracted  at  the  beginning  of  the  disease;  if  pressure 
on  the  nerve  be  increased,  the  pupil  becomes  dilated  and  fixed.  Corre- 
sponding with  oculomotor,  abducens,  or  trochlear  paralysis,  strabismus 
or  some  other  abnormal  position  of  the  eyeball  may  be  found.  The 
disease  may  lead  to  paralysis  of  all  the  muscles  of  the  eyes,  producing 
the  picture  of  a  total  ophthalmoplegia ;  the  lids  hang  down  relaxed,  the 
eyes  are  immovably  directed  forward,  the  pupils  are  dilated,  accommo- 
dation is  lost.  In  the  further  course  of  the  disease  amaurosis  sets  in  as 
the  result  of  pressure  upon  the  optic  nerve.  If  the  process  extends  to 
the  opposite  side,  all  the  described  manifestations  of  interruption  of  the 
venous  circulation,  as  well  as  of  nerve  compression,  will  develop  in  the 
other  eye  also,  frequently  within  twenty-four  hours. 

Are  these  manifestations  of  stasis  in  the  eye  and  paralyses  of  the 
muscles  of  the  eye  really  characteristic  of  thrombosis  of  the  cavernous 
sinus  ?  Hessler  finds  that  most  of  the  symptoms  may  be  present  in  pure 
uncomplicated  thrombophlebitis  of  the  transverse  sinus,  but  that  they 
are  found  more  frequently  and  combined  with  each  other  in  progressive 
sinus-phlebitis.  The  only  additional  symptom  in  thrombophlebitis  of 
the  cavernous  sinus  besides  those  of  the  transverse  sinus  is  swelling  of 
the  eyelids  produced  by  direct  stasis  of  the  ophthalmic  veins. 

In  regard  to  the  diagnostic  value  of  the  changes  in  the  fundus  of  the 
eye  (choked  disk,  optic  neuritis)  in  thrombosis  of  the  cavernous  sinus, 
the  statistics  of  Jansen  show  that  choked  disk  or  optic  neuritis  occurs  in 
from  30  to  50  per  cent,  of  the  cases  of  pure  phlebitis  of  the  transverse 
sinus.  It  is  evident,  therefore,  that  the  differential  diagnosis  between 
thrombophlebitis  of  the  transverse  sinus  and  thrombophlebitis  of  the 
cavernous  sinus  may  be  very  difficult.  Fortunately  this  diagnostic  un- 
certainty has  no  important  bearing  on  the  treatment. 

Diagnosis. — The  most  important  symptoms,  upon  which  in  general  the 
diagnosis  of  sinus-thrombosis  is  based,  are  the  local  ones  of  obstruction 
of  the  sinus  and  the  general  ones  of  pysemic  blood  intoxication,  with  the 
formation  of  embolic  metastases. 

The  most  significant  local  symptoms,  briefly  repeated,  are  painful 
infiltration  of  the  jugular  vein  of  the  diseased  side;  pain,  o?dema,  or 
inflammatory  infiltration  at  the  posterior  border  of  the  mastoid  process. 
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Further,  manifestations  of  stasis  in  the  region  of  the  ophthalmic  vein  and 
injury  of  the  nerves  near  the  cavernous  sinus. 

The  most  important  general  symptoms  are  pyrcmic  fever  with  marked 
remissions  and  chills,  enlargement  of  the  spleen,  and  embolic  metastases 
in  the  lungs,  more  rarely  in  the  large  glandular  organs,  in  the  brain,  in 
the  joints  and  muscles.  Should  all  these  manifestations  occur  in  a  patient 
suffering  from  acute  middle-ear  suppuration,  a  positive  diagnosis  can 
easily  be  made.  The  history  and  result  of  the  aural  examination  will 
establish  the  local  and  etiological  connection.  Frequently,  however, 
suppuration  of  the  middle  ear,  having  run  a  benign  course  for  some  time, 
escapes  notice  or  its  etiological  bearing  on  other  causal  factors  is  not 
considered.  If,  then,  the  above-mentioned  complex  of  symptoms  be  not 
complete  or  not  well  marked,  if  the  typical  remissions  of  fever  and  svmp- 
toms  of  metastases  are  absent,  the  diagnosis  will  be  difficult.  A  confu- 
sion with  typhoid  fever,  miliary  tuberculosis,  acute  septic  endocarditis, 
and  malaria  is  very  apt  to  occur. 

One  should  not  forget  that  cerebral  abscess  may  have  the  same  origin 
as  sinus-thrombosis  and  may  frequently  occur  at  the  same  time  as  the 
latter.  In  most  cases  cerebral  abscess  develops  later  than  sinus-throm- 
bosis; at  times  the  formation  of  an  abscess  takes  place  earlier.  The 
manifestations  of  thrombosis  generally  mask  the  symptoms  of  abscess. 
The  symptoms  accompanying  abscess  may,  however,  mask  the  symptoms 
of  infectious  sinus-thrombosis.  If  in  case  of  abscess  there  are  no  cerebral 
symptoms  which  would  permit  of  a  conclusion  as  to  the  site  of  the  disease 
in  some  portion  of  the  brain,  the  diagnosis  of  complicating  sinus-throm- 
bosis is  generally  impossible.  If  both  diseases  are  diagnosticated  at  the 
same  time,  sinus-thrombosis  must  be  considered  the  more  important 
disease  and  the  one  first  to  demand  interference.  Operating  for  abscess 
alone  could  not  bring  about  recovery. 

The  abdominal  type  of  infectious  sinus-thrombosis,  particularly  where 
cases  are  late  in  coming  under  observation,  may  easily  lead  to  confusion 
with  typhoid  fever  (typhus  abdominalis).  -Otorrhoea  may  escape  notice 
or  be  taken  for  an  incidental  complication.  Unless  they  should  have 
developed  as  a  result  of  typhoid  fever,  middle-ear  suppuration  and  the 
local  symptoms  are  of  great  significance  in  the  differential  diagnosis. 
Where  roseola  is  present,  the  exanthem  of  infectious  thrombosis  is  char- 
acterized by  the  fact  that  it  is  not  raised  above  the  level  of  the  skin, 
does  riot  disappear  on  pressure,  and  does  not  occur  in  successive  crops. 

In  addition,  the  Widal  serum  reaction  characteristic  of  typhoid  fever 
(typhus  abdominalis),  possibly  also  the  examination  of  the  stools  for 
typhoid  bacilli,  would  render  a  positive  differential  diagnosis  possible. 

The  differential  diagnosis  between  sinus-thrombosis  and  miliary  tuber- 
culosis may  be  difficult.  In  both  diseases  there  are  high  irregular  fever, 
chills,  disturbance  of  consciousness,  and  in  case  cerebral  or  cranial  nerve 
symptoms  develop,  a  mistake  is  very  possible.  The  discovery  of  tubercles 
of  the  choroid,  as  well  as  the  bacteriological  examination  of  the  blood, 
would  determine  the  diagnosis.  In  comparing  the  symptoms  of  both 
diseases  the  following  characteristics  must  be  considered  important  in 
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the  differential  diagnosis:  for  pyaemia,  the  chills,  followed  by  perspira- 
tion, and  the  metastases;  for  miliary  tuberculosis,  the  high  pulse-rate 
and  rapid  respiration,  with  almost  negative  findings  in  the  lungs. 

Acute  septic  endocarditis  may  present  a  similar  picture  to  infectious 
sinus-thrombosis.  The  manifestations  are  similarly  stormy  in  their  onset, 
with  chills,  high  temperatures,  as  well  as  rapid,  marked  remissions.  The 
embolic  manifestations  are  also  diagnostically  significant  of  septic  endo- 
carditis. The  differential  diagnosis  may  be  very  difficult  if,  on  the  one 
hand,  there  is  an  absence  of  clinical  symptoms  referable  to  the  heart, 
and,  on  the  other  hand,  absence  of  local  manifestations  of  sinus- throm- 
bosis. 

In  malarial  regions  the  pyaemic  manifestations  of  sinus- thrombosis 
might  during  the  first  week  render  a  mistake  with  this  disease  possible. 
Irregularity  of  the  chills  would  speak  for  pyaemia,  while  the  metastases 
would  offer  positive  evidence.  The  discovery  of  malaria  plasmodia  in 
the  blood  and  the  effect  of  quinine  would  render  the  diagnosis  of  malaria 
easy. 

It  is  a  proved  fact  that  infectious  sinus-thrombosis  left  untreated  will 
almost  always  take  a  fatal  course,  either  through  the  general  pysemic 
intoxication  or  the  development  of  metastases  or  complicating  meningitis 
and  cerebral  abscess;  in  rare  cases  through  hemorrhage  from  a  sinus  or 
through  vagus  paralysis. 

Prognosis. — The  duration  of  the  disease  depends  entirely  upon  the 
severity  of  the  infection  and  its  complications.  The  average  duration 
is  from  two  to  six  weeks,  but  the  disease  may  last  for  eight  weeks  or  even 
longer.  Cases  are  found,  however,  in  literature  that  were  positively 
diagnosticated  as  sinus- thrombosis  with  general  pysemic  manifestations, 
and  even  with  metastases  of  the  lungs,  which  recovered  spontaneously. 
The  virulence  of  the  infectious  germs  must  have  been  so  diminished  in 
these  cases  and  the  inflammatory  process  progressed  so  slowly  that  a 
formative  process  in  the  thrombus  could  bring  about  occlusion  of  the  sinus 
and  finally  lead  to  its  obliteration.  At  no  time,  however,  should  consid- 
eration of  such  an  exceptionally  favorable  course  prevent  the  application 
of  energetic  therapeutic  measures. 

The  ophthalmoscopic  findings  are  of  little  value  in  the  prognosis;  more 
so  are  the  course  of  the  temperature  and  the  state  of  consciousness. 
The  prognosis  seems  to  be  less  favorable  in  proportion  to  the  degree 
with  which  the  temperature-curve  loses  its  remissions  and  becomes  flat- 
tened, and  to  the  degree  that  consciousness  is  disturbed. 

The  prognosis  depends  largely  upon  the  time  that  the  diagnosis  is 
made.  The  increasing  certainty  with  which  the  diagnosis  can  be  made 
permits  of  earlier  operative  treatment,  and  at  the  same  time  an  improve- 
ment in  the  results  of  treatment.  Sinus-phlebitis  must  be  operated  upon 
as  soon  as  it  is  recognized.  General  meningitis,  which  frequently  accom- 
panies sinus-phlebitis,  is  the  only  contraindication  for  surgical  inter- 
ference that  can  be  considered.  All  other  complicating  secondary  infec- 
tions, such  as  cerebral  abscess,  metastases  in  the  lungs,  pyopneumo- 
thorax,  and  embolism  of  other  organs,  may  considerably  obscure  the 
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prognosis ;  but  in  all  these  affections  recovery  is  not  excluded  if  treatment 
is  instituted  at  the  proper  time. 

Treatment. — Through  the  valuable  services  of  Zanfal,  surgeons  are  no 
longer  helpless  in  treating  sinus- thrombosis.  In  the  year  1880,  sup- 
ported by  clinical  experience  and  the  results  obtained  at  autopsies,  he 
showed  that  in  sinus-phlebitis  not  only  trephining  of  the  mastoid  process, 
but  also  ligation  of  the  jugular  vein,  and  possibly  opening  a  portion  of 
the  sinus  itself,  might  be  beneficial.  In  1884  he  reported  a  case  in 
which,  after  trephining  the  mastoid  process,  he  irrigated  and  drained  the 
sigmoid  sinus,  which  had  opened  spontaneously  as  the  result  of  necrosis. 
Unfortunately  death  took  place  as  the  result  of  metastases  in  the  lungs. 
At  that  time  Zanfal  proposed  his  "ideal  plan."  Trephining  of  the 
mastoid  process  should  first  be  carried  out,  and  from  this  point  the  sinus 
exposed.  If  the  sinus  is  closed  at  the  jugular  foramen  by  a  firm  thrombus, 
ligation  of  the  jugular  is  not  necessary;  if  this  is  not  the  case,  the  jugular 
should  be  ligated;  and  if  the  vein  itself  is  occluded  by  thromboses,  the 
ligature  should  be  applied  below  the  diseased  portion.  The  thrombosed 
jugular  vein  should  be  opened  above  the  ligature  and  cleansed  of  all 
infectious  masses  by  disinfecting  injections,  the  fluid  flowing  out  through 
the  trephine-opening.  Zanfal  recommended  ligation  of  the  jugular  as 
the  most  effective  protection  against  the  danger  of  metastases. 

Similar  proposals  were  made  by  Horsley  in  the  year  1886.  The 
operation  was  carried  out  for  the  first  time  in  1888  by  Lane.  The 
necrotic  thrombosed  sinus  was  first  opened  in  both  directions,  and 
following  this  the  jugular  was  ligated.  The  patient  was  discharged 
cured. 

In  the  year  1896  Hessler  had  collected  88  cases  of  otogenous  sinus- 
phlebitis  with  direct  treatment  of  the  sinus  and  of  the  jugular  vein. 
The  lateral  sinus  was  incised  76  times  and  the  jugular  tied  32  times. 
The  results  were  52  recoveries  (59.1  per  cent.)  and  36  deaths  (40.9 
per  cent.).  Still  more  brilliant  results  are  shown  by  the  statistics  of 
Macewen,  who  reports  a  fatal  termination  in  only  8  cases  out  of  28 
cases  operated  on. 

For  the  operative  treatment  of  infectious  thrombosis  of  the  sigmoid 
sinus,  which  must  be  considered  first,  three  methods  have  been  proposed. 
They  are  as  follows:  opening  and  evacuation  of  the  sigmoid  sinus  alone; 
opening  and  evacuation  of  the  sigmoid  sinus  and  ligation  of  the  jugular 
vein;  ligation  of  the  jugular  vein  alone  to  prevent  absorption  of  parts 
of  a  thrombus. 

The  last  method,  ligation  of  the  jugular  vein  alone,  must  be  con- 
sidered a  therapeutic  error,  as  it  is  contrary  to  the  most  elementary 
surgical  rule  which  requires  direct  treatment  of  the  source  of  infection 
itself.  Of  what  use  will  be  ligation  of  a  drainage-channel  if  the  primary 
focus  threatens  the  organism  in  various  other  ways  ?  In  the  first  place, 
the  pus  focus  must  be  removed  from  the  brain-sinus.  Opening  and 
evacuation  of  the  sigmoid  sinus  is  necessary  in  all  cases. 

OPERATION. — Where  sinus-thrombosis  is  suspected,  exposure  of  the 
sinus  had  best  follow  an  empyema  operation  of  the  mastoid  process, 
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or,  generally  speaking,  the  removal  of  the  primary  disease  in  the  tem- 
poral bone.  If  the  bone  cavity  in  the  mastoid  process  is  opened  pos- 
teriorly, the  sinus  can  easily  be  reached.  The  portion  of  bone  lying 
between  the  sinus  and  antrum  can  readily  be  removed  with  chisel  and 
mallet  or  bone-forceps.  The  use  of  the  chisel  should  be  avoided  when- 
ever possible.  The  blows  with  the  mallet  cause  very  perceptible  con- 
cussion, with  the  danger  that  thrombophlebitic  masses  may  be  detached. 
An  excellent  instrument  with  which  to  open  the  mastoid  process  and 
the  sigmoid  fossa  is  Doyen's  spherical  burr.  Its  use  considerably 
facilitates  this  operation. 

According  to  Macewen,  an  incision  is  carried  over  the  mastoid  process 
about  6  mm.  in  front  of  its  posterior  border,  extending  from  the  posterior 
root  of  the  zygomatic  process  nearly  to  the  tip  of  the  mastoid  process. 
The  soft  parts  and  periosteum  are  reflected  with  an  elevator.  At  the 
upper  end  of  the  incision  the  parieto-squamomastoid  suture  becomes 
visible ;  it  is  the  most  inferior  point  in  the  parietal  notch  of  the  temporal 
bone  and  can  easily  be  found.  A  line  drawn  from  this  point  to  the  tip 
of  the  mastoid  process  marks  the  course  of  the  sigmoid  sinus.  A  trephine- 
opening  which  touches  this  line  with  its  posterior  border  and  which  lies 
at  a  level  with  the  external  auditory  meatus  will  expose  that  portion 
of  the  sigmoid  sinus  which  is  most  frequently  affected.  (The  asterion, 
the  posterior  end  of  the  above-mentioned  suture,  corresponds  to  the 
transition  of  the  lateral  sinus  into  the  sigmoid  sinus.) 

The  sinus  must  be  exposed  sufficiently  to  ascertain  its  condition  and 
to  determine  the  nature  of  further  operative  steps  necessary.  If  the 
thrombus  is  not  softened,  the  wall  of  the  sinus  may  have  preserved  its 
normal  appearance.  By  palpation  of  the  sinus  evidence  of  thrombosis 
of  its  contents  should  be  sought  for.  If  the  results  obtained  by  this 
method  of  examination  are  uncertain,  it  is  best  to  make  use  of  the  most 
certain  aid  to  diagnosis — puncture  oj  the  sinus.  If  this  shows  fluid 
blood,  thrombosis  is  excluded;  if  puncture  is  negative,  it  is  evidence  of 
occlusion  of  the  vein. 

Does  simple  thrombosis  indicate  evacuation  of  a  blood-sinus?  The 
theoretical  answer  to  this  question  varies.  As  spontaneous  recovery 
from  simple  sinus-thrombosis  has  been  observed,  there  is  no  imperative 
reason  for  immediate  interference.  One  may  wait  until  later  control 
punctures  of  the  sinus  show  a  purulent  softening  of  the  thrombus.  In 
practice  this  decision  is  in  most  cases  more  simple.  Generally,  if  one 
does  not  find  pus,  there  will  at  least  be  inflammatory  changes  in  the 
walls  of  the  vessels.  Purulent  softening  will  almost  positively  be  present 
there.  Puncture  through  an  inflamed  vessel  wall  may  have  caused  the 
infection.  Thus  in  most  cases  immediate  evacuation  of  the  sinus  is 
indicated. 

For  the  removal  of  a  decomposing  thrombus,  the  sinus  should  be 
freely  exposed  for  at  least  2  cm.  in  a  vertical  direction.  The  wall  of 
the  sinus  is  divided  centrally  and  peripherally  as  far  as  is  necessary 
for  the  evacuation  of  the  decomposing  contents.  A  small  sharp  spoon 
is  the  most  convenient  instrument  for  the  removal  of  the  products  of 
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decomposition.  A  firm  thrombus  can  frequently  be  removed  with 
forceps. 

If  during  evacuation  hemorrhage  takes  place  from  the  distal  end, 
it  should  be  controlled  by  tamponing  with  iodoform  gauze.  If  there 
is  no  occluding  thrombus  on  the  proximal  side,  blood  will  flow  from 
the  proximal  end  when  the  jugular  vein  is  compressed  in  the  neck  below 
its  junction  with  the  common  facial  and  lingual  veins.  If  hemorrhage 
does  not  take  place,  there  is  closure  by  a  thrombus.  Such  thrombi 
should  be  left  undisturbed;  they  are  a  protection  against  the  entrance 
of  decomposed  particles  of  thrombi  into  the  circulation. 

In  these  simple  cases  of  thrombosis  of  the  sigmoid  sinus  it  is  difficult 
to  believe  in  the  necessity  of  immediate  ligation  of  the  jugular  vein, 
and  the  author  is  of  the  opinion  that  if  thrombosis  is  limited  to  the 
sigmoid  sinus,  only  the  sigmoid  sinus  should  be  operated  upon. 

If,  however,  the  central  end  of  the  sigmoid  sinus  is  not  firmly  closed 
by  a  thrombus,  or  if  during  the  further  course  chills  and  fever  lead  to 
the  assumption  of  a  subsequent  decomposition  of  the  central  thrombus, 
ligation  of  the  internal  jugular  vein  is  indicated.  Only  after  such 
ligation  of  the  jugular  vein,  which  prevents  embolism,  should  the  re- 
mainder of  the  focus  in  the  sigmoid  sinus  be  evacuated. 

Immediate  ligation  of  the  jugular  vein  is  still  a  disputed  point  in  the 
operative  treatment  of  infectious  sinus-thrombosis.  A.  af  Forselles 
considers  ligation  of  the  jugular  vein  justifiable  in  all  cases,  and  is  of 
the  opinion  that  even  if  in  two-thirds  of  the  cases  the  vessel  was  opened 
unnecessarily  it  would  be  better  than  omitting  to  do  so  in  one-third  of 
those  cases  in  which  opening  of  the  vessel  is  absolutely  indicated. 
Korner  also  considers  it  advisable  in  case  of  a  decomposed  thrombus 
to  ligate  the  internal  jugular  below  the  thrombus  before  undertaking 
further  manipulation. 

A  critical  discussion  of  the  value  of  ligation  of  the  jugular  vein  should 
not  leave  out  of  consideration  the  fact  that  ligation  of  the  jugular  on 
one  side  does  not  afford  absolute  protection  against  embolism — i.  e., 
that  although  the  jugular  vein  is  the  principal  channel,  it  is  not  the 
only  vein  which  carries  blood  from  the  sigmoid  sinus  to  the  heart. 
Infectious  masses  may  be  transported  not  only  through  the  anterior  and 
posterior  condyloid  emissary  veins  and  the  occipital  sinus,  but  also 
through  the  drainage  system  of  the  opposite  jugular  vein.  Thrombosis 
may  extend  to  the  opposite  side,  either  posteriorly  through  the  torcular 
Herophili  or  anteriorly  through  the  circular  sinus  of  Ridley  which 
encircles  the  hypophysis.  The  possibility  of  infectious  masses  being 
transported  by  other  drainage-channels  has  been  expressed  in  figures 
by  Hessler.  In  11  cases  (21  per  cent.)  metastases  subsequently  occurred 
in  spite  of  immediate  ligation  of  the  jugular  vein. 

Regarding  the  practicability  of  combined  ligation  of  the  jugular  vein, 
it  is  impossible  to  judge  one  way  or  the  other.  It  depends  entirely  upon 
the  individual  case,  upon  the  manner,  the  location  and  the  progress 
of  the  inflammatory  destructive  process  downward.  If  the  infectious 
thrombus  has  become  decomposed  to  such  a  'degree  on  the  proximal 
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side  that  the  products  of  decomposition  cannot  be  sufficiently  removed 
through  the  site  of  opening  in  the  sigmoid  sinus,  there  is  an  urgent 
indication  to  provide  means  of  drainage  at  a  more  central  site.  If  it 
is  impossible  to  locate  all  these  sites  for  drainage,  it  is  imperative  to 
close  the  principal  highway  which  is  accessible  to  ligation.  If  at  the 
same  time  there  are  signs  of  accompanying  disease  of  the  upper  portion 
of  the  jugular,  ligation  of  the  jugular  is  absolutely  necessary.  On 
account  of  the  infiltration  in  the  region  of  the  neck,  its  execution  may 
in  these  very  cases  be  very  difficult,  if  not  impossible.  It  need  not  be 
mentioned  that  the  ligature  must  always  be  applied  below  the  thrombus. 
Even  in  the  lower  third  of  the  neck  ligation  of  the  common  jugular  vein 
is  possible  without  occasioning  any  disturbance  of  circulation. 

In  general  it  can  be  said  that  in  the  majority  of  cases  evacuation  of 
the  upper  two-thirds  of  the  sigmoid  sinus  is  sufficient  to  prevent  infection 
of  the  entire  organism. 

A  few  brief  remarks  in  regard  to  the  method  of  operation  in  ligation 
of  the  jugular  vein  may  be  appropriate  here.  Unless  one  is  obliged  on 
account  of  thrombosis  to  go  still  lower,  ligation  is  best  performed  at 
the  level  of  the  hyoid  bone  or  from  1  to  2  cm.  higher.  Dividing  the 
vein  between  two  ligatures  is  preferable  to  a  single  ligature,  as  it  permits 
of  a  more  exact  inspection  of  the  interior  of  the  vessel,  and  also  evacua- 
tion of  the  peripheral  portion  of  the  jugular  vein  if  this  should  prove 
necessary.  The  skin-incision  should  run  along  the  anterior  border  of 
the  sternocleidomastoid  muscle.  After  dividing  the  platysma  myoides 
and  retracting  the  sternomastoid  outward,  the  large  vessels  of  the  neck 
will  be  seen  beneath  the  deep  layer  of  the  fascia  of  the  neck.  The 
jugular  vein  lies  to  the  outer  side  of  the  pulsating  carotid. 

The  treatment  of  thrombophlebitis  of  the  petrosal  sinus  and  the 
cavernous  sinus  does  not  require  lengthy  discussion.  Diseases  of  the 
petrosal  sinus  are  usually  inflammatory  processes  that  have  extended 
from  the  sigmoid  sinus  and  internal  jugular  vein;  their  treatment  coin- 
cides therefore  with  that  of  the  large  drainage-channels. 

The  superior  petrosal  sinus  extends  from  the  cavernous  sinus  to  the 
point  where  the  lateral  sinus  merges  into  the  sigmoid  sinus.  The  latter 
site  is  marked  on  the  surface  of  the  skull  by  the  asterion  (see  operation 
for  exposing  the  sigmoid  sinus).  The  sinus  should  be  opened  at  this 
point  in  case  there  are  indications  for  the  evacuation  of  a  thrombus 
extending  into  the  superior  petrosal  sinus  from  the  sigmoid  sinus. 

The  cavernous  sinus  lying  at  the  side  of  the  sella  turcica  is  hardly 
accessible  to  operative  interference.  In  addition,  thrombosis  is  gener- 
ally bilateral.  The  unfavorable  and  dangerous  situation  of  this  sinus 
and  the  slight  prospect  of  recovery  in  unilateral  operation  should  deter 
one  from  such  a  rash  procedure,  especially  so  as  the  operation  could 
rarely  be  carried  out  on  the  strength  of  a  positive  diagnosis.  Opening 
of  the  cavernous  has  been  performed  only  once  so  far  (v.  Birchner). 

The  section  on  the  treatment  of  infectious  sinus-thrombosis  cannot  be 
closed  without  a  brief  consideration  of  prophylaxis.  The  clinical  picture 
is  developed  from  a  primary  focus  of  inflammation.  Its  serious  prog- 
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nosis  urgently  demands  conscientious  disinfection  of  wounds  situated 
within  the  possible  region  of  infection  and  especially  the  careful  treat- 
ment of  middle-ear  inflammations. 


EPILEPSY  FOLLOWING  HEAD  INJURIES,  AND  THE  SURGICAL 
TREATMENT  OF  EPILEPSY. 

BY   PROF.  DR.  VON    BERGMANN. 

The  occurrence  of  epilepsy  following  cranial  injury  has  been  positively 
confirmed  by  a  large  number  of  cases.  In  783  cases  of  epilepsy,  Eche- 
verria  found  traumatic  origin  63  times,  and  of  167  cases  of  cranial 
injury  during  the  American  Civil  War  in  men  who  were  previously 
sound,  the  pension  rolls  show  23,  or  13.7  per  cent.,  epileptics.  Twenty- 
five  cases  of  traumatic  epilepsy  were  noted  in  the  German  Sanitary 
Reports  for  1870-71  as  occurring  among  571  cases  of  shot  injuries  of 
the  cranial  bones,  with  recovery.  This  would  show  only  4.3  per  cent. 
If  to  these  are  added  128  cases  affected  by  epileptiform  conditions,  such 
as  periodic  attacks  of  dizziness,  unconsciousness,  trembling,  and  palpi- 
tation of  the  heart,  following  injuries  of  the  vault,  it  would  bring  the 
number  up  to  26.7  per  cent. 

Cases  of  epilepsy  following  cranial  injuries  may  be  divided  into  three 
categories.  To  the  first  belong  those  cases  in  which  a  peripheral  nerve 
lesion  in  the  soft  coverings,  usually  a  scar  in  the  latter,  becomes  the 
point  of  origin  of  an  epileptic  attack.  To  the  second  belong  changes 
in  the  bones  or  dura,  as,  for  example,  hyperostosis  at  the  site  of  a  con- 
tusion or  fracture  of  the  skull  or  firm  adhesions  between  the  dura  and 
bone.  The  third  category  includes  actual  brain  injuries  which  are 
followed  sooner  or  later  by  epilepsy;  they  always  affect  the  cortex. 

In  order  to  form  a  conception  as  to  the  manner  in  which  lesions  of 
the  soft  parts,  bones,  and  cerebral  cortex  bring  about  epilepsy,  it  is 
essential  to  keep  in  mind  the  present  teachings  in  regard  to  epilepsy. 
These  assume  a  certain  change,  a  property  of  the  brain,  which  causes 
the  habitual  recurrence  of  convulsions.  Whether  this  irritable  state 
is  called  " spasmophilia "  according  to  Fere,  or  "convulsible  brain" 
according  to  Unverricht,  nothing  is  known  regarding  the  gross  or  micro- 
scopical anatomical  condition.  At  the  same  time  it  must  be  consid- 
ered, for  the  causes  of  its  occurrence  and  development  are  known.  In 
the  first  place,  there  is  heredity,  which  predominates  the  entire  etiology 
of  epilepsy,  whether  the  victims  are  descendants  of  individuals  affected 
with  the  same  or  different  nervous  diseases.  Among  the  latter  must  be 
included  dipsomania.  The  question  has  frequently  been  brought  up 
whether  besides  this  predisposition  other  diseases  could  bring  about  an 
epileptic  tendency,  or  whether  infectious  diseases  and  intoxications, 
terror,  and  cranial  injuries  were  not  simply  incidental  causes  in  the 
occurrence  of  epilepsy  in  those  predisposed,  and  whether  they  would  not 
prove  ineffectual  in  those  not  predisposed.  Even  careful  investigation 
VOL.  I.— 20 


306  SURGICAL  TREATMENT  OF  EPILEPSY. 

regarding  the  previous  state  of  wounded  individuals  may  be  deceptive. 
The  information  contained  in  the  sick  reports  of  the  153  wounded 
during  the  Franco-Prussian  War  suffering  from  epilepsy  and  epilepti- 
form  diseases  is  of  great  value.  This  teaches  that  injury  of  the  head 
may  cause  production  of  epilepsy  even  in  those  not  suffering  from  a 
hereditary  neuropathic  taint;  in  other  words,  injury  of  the  head  may 
produce  the  supposed  epileptic  alteration  of  the  brain.  For  if  it  be  true 
that  inherited  epilepsy  is  manifested  at  the  latest  by  the  twentieth  year, 
one  would  consider  the  frequency  of  this  disease  following  cranial  in- 
juries among  German  soldiers  as  evidence  that  cranial  injuries  in  them- 
selves are  capable  of  producing  the  condition. 

These  facts  correspond  to  the  experiments  for  the  introduction  of  which 
we  are  indebted  to  Brown-Sequard  and  Westphal.  By  means  of  blows 
on  the  head  of  a  guinea-pig,  Westphal  succeeded  in  producing  a  con- 
dition like  that  previously  produced  by  Brown-Seqjuard  by  dividing  the 
sciatic  nerve.  In  the  course  of  time  an  "  epileptogenic  "  zone  developed 
in  the  heads  of  the  guinea-pigs  made  to  suffer  concussion.  If  the  skin 
within  this  zone  was  pinched,  epileptiform  convulsions  set  in.  Even 
before  this  experiment  is  successful  there  is  a  peculiar  state  of  excita- 
bility of  the  respective  region,  a  stage  of  incomplete  attacks.  Pinching 
will  then  produce  only  a  few  reflex  movements.  If,  however,  the  epileptic 
zone  be  completely  developed — i.  e.,  if  irritations  of  the  latter  cause  the 
production  of  epileptic  attacks — animals  may  transmit  this  acquired 
disease  to  their  descendants.  A  number  of  authors  have  reported  anal- 
ogous observations  in  human  beings,  the  first  of  these  being  Neftel. 

The  production  of  epileptic  changes  has  been  positively  confirmed  by 
the  experiments  of  Hitzig  and  Fritsch. 

Cranial  injuries  are  capable  therefore  not  only  of  producing  unknown 
epileptic  changes  in  the  brain,  but  also  of  acting  as  the  exciting  cause 
in  the  presence  of  an  existing  epileptic  predisposition  (nervous  irrita- 
bility). The  relations  of  cranial  injury  to  the  gradual  development  of 
epileptic  convulsions  is  shown  best  by  analysis  of  epileptic  attacks 
following  injury  of  the  extremities.  These  never  occur  immediately  after 
the  injury;  often  not  until  after  complete  cicatrization.  This  fact  and 
certain  peculiarities  of  the  scar  would  place  these  cases  in  the  class  of 
reflex  epilepsy — i.  e.,  among  those  epileptic  diseases  originating  in  alter- 
ations of  the  peripheral  tissues  or  nerves.  The  scar  which  acts  as  the 
exciting  cause  of  an  epileptic  attack  possesses  certain  peculiarities.  It 
frequently  involves  one  of  the  larger  nerve-trunks,  the  sciatic  more 
frequently  than  any  other  nerve;  it  may  be  adherent  to  the  periosteum 
or  may  include  a  foreign  body.  Coincident  with  the  latter,  or  as  a 
result  of  it,  the  scar  is  sensitive  to  pressure  or  reacts  to  pressure  in  the 
form  of  an  epileptic  seizure;  or  the  familiar  aura  perceived  by  the 
patient  not  infrequently  arises  in  the  scar;  in  fact,  the  attack  has  been 
suppressed  when  the  extremity  was  compressed  or  constricted  above 
the  scar.  For  this  reason  attempts  at  cure  have  been  made  by  excision 
of  the  scar  or  by  amputation  of  a  finger,  an  arm,  or  a  leg,  frequently 
with  good  result.  A  large  number  of  such  recoveries  were  compiled  by 
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Seeligmiiller.  The  same  curative  effect  was  produced  by  excision  of 
neuromata  in  cases  in  which  epileptic  seizures  took  place  when  these 
tumors  were  manipulated  or  in  which  they  had  been  the  point  of  origin 
of  an  aura.  In  the  same  way  reflex  epilepsy  has  not  infrequently  been 
cured  by  the  extraction  of  foreign  bodies,  from  the  ear,  for  example, 
and  by  the  successful  treatment  of  mucous  membrane  affections  of  the 
nose,  pharynx,  and  larynx,  provided  the  attacks  had  resulted  from  such 
affections.  The  number  of  histories  of  such  operations  is  large,  and  to 
these  must  be  added  circumcisions,  clitoridectomies,  castrations,  etc.  It 
is  a  question,  however,  to  the  author's  mind,  whether  recovery  following 
removal  of  the  cause  of  such  attacks  is  permanent.  Failure  is  certainly 
not  infrequent,  an  experience  explained  by  the  behavior  of  the  brain  as 
a  whole.  The  latter  must  at  the  time  of  the  attack  necessarily  suffer 
from  an  epileptic  change,  this  change  being  inherited  or  acquired  at  the 
time  of  the  first  attack.  If  there  is  reason  to  exclude  heredity,  and 
consequently  to  assume  that  the  condition  is  acquired,  the  latter  may 
be  permanent  or  transitory;  in  fact,  it  may  disappear  with  cessation  of 
the  attack.  Assuming  the  latter,  the  brain  would  remain  sound,  pro- 
vided no  further  attacks  followed.  Everything  depends  upon  whether 
the  dreaded  fresh  attack  sets  in  or  remains  absent.  As  the  scar  was 
the  point  of  origin  of  the  first  attack,  it  might  also  become  the  starting 
point  of  a  second  and  of  all  subsequent  attacks,  until  finally  the  con- 
vulsive condition  of  the  brain  would  become  changed  from  a  transitory 
to  a  permanent  one.  Excision  of  the  scar  before  this  condition  has 
developed  may  prevent  fresh  and  possibly  serious  attacks,  and  in  this 
way  preserve  the  brain  in  a  sound  condition.  With  excision  of  the  scar 
the  cause  of  the  epileptic  attacks  would  be  removed.  On  the  other 
hand,  the  operation  would  be  ineffectual  if  carried  out  at  a  time  when 
the  supposed  epileptic  change  had  become  permanent.  The  attacks  are 
then  repeated  through  slight,  hardly  recognizable  causes,  or  apparently 
without  cause.  These  are  the  teachings  of  Fere,  Jolly,  and  Unverricht. 

This  conception,  which  ascribes  so  much  to  the  unknown  epileptic 
changes  and  so  little  to  the  exciting  local  causes,  diminishes  very  much 
the  hope  of  surgically  removing  the  causative  factor.  All  will  depend 
upon  the  development  and  the  degree  of  the  disease  of  the  brain.  If 
the  brain  was  altered  from  the  beginning,  a  single  attack  will  suffice  to 
awaken  the  slumbering  disease  and  to  cause  it  to  continue  unabated. 
If  the  brain  is  sound  and  capable  of  offering  resistance  at  the  onset  of 
the  disease,  many  attacks,  repeated  in  the  course  of  years,  may  be 
required  to  produce  a  permanent  condition  in  which  the  slightest  degree 
of  irritation  travelling  along  paths  that  have  gradually  become  more 
beaten,  to  use  a  metaphor  of  Unverricht,  leads  to  a  state  in  which  seizure 
follows  seizure.  The  tendency  to  convulsions  will  then  be  fixed. 

Scars  of  the  scalp  have  more  frequently  caused  epilepsy  than  scars  of 
the  trunk  and  of  the  extremities.  As  a  rule  these  scars  were  very  painful, 
or  they  were  the  seat  of  neuralgic  attacks  before  convulsions  occurred. 
The  author  has  dissected  out  an  old  sensitive  scar,  manipulation  of 
which  during  examination  was  followed  by  an  epileptic  attack,  and 
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cured  the  epilepsy;  that  is,  the  general  convulsions,  accompanied  by 
loss  of  consciousness,  which  occurred  almost  daily  before  the  operation, 
have  not  occurred  now  in  more  than  four  and  a  half  years. 

A  bone-scar  may  act  like  a  scar  of  the  soft  parts.  A  special  significance 
has  been  ascribed  to  depressed  fractures  in  the  occurrence  of  epilepsy, 
epilepsy  having  been  described  as  a  complication  peculiar  to  them. 
The  author  does  not  consider  it  as  demonstrated  that  the  disease  occurs 
more  frequently  after  depressed  fracture  than  after  localized  fracture 
of  the  vault  without  depression.  On  the  contrary,  he  is  inclined  to 
believe  as  Sabatier  did  in  1832,  that  fractures  of  the  vault  that  have 
healed  with  loss  of  substance  are  a  favorite  site  for  the  development  of 
epilepsy.  In  both  cases  the  change  in  the  bones  might  possibly  be  less 
responsible  for  a  subsequent  epilepsy  than  the  accompanying  change  in 
the  brain,  for  the  cerebral  cortex  beneath  localized  fractures  of  the  skull 
is  almost  always  contused. 

The  third  category  of  head  injuries  producing  epilepsy — changes  in 
the  cerebral  cortex — must  next  be  considered. 

The  fact  that,  after  irritation  of  the  cerebral  cortex,  distinct  convulsions 
emanate  from  the  irritated  cortical  centre  has  given  rise  to  the  teachings 
of  cortical  epilepsy,  for  there  are  epileptic  convulsions,  as  Hughlings 
Jackson  has  shown,  which  are  limited  to  the  side  opposite  that  of 
the  head  injury,  and  in  connection  with  which  inflammatory  foci  or 
other  degenerations  of  tissue,  scars,  scleroses,  and  tumors,  are  found 
in  the  upper  portions  of  the  parietal  region.  The  epileptic  attack  is  a 
symptom  of  change  and  disease  in  the  motor  area.  Charcot  first  de- 
scribed convulsions  limited  to  one  side  of  the  body  or  only  one  extremity 
or  one  part  of  an  extremity,  with  loss  of  consciousness  and  post-epileptic 
paresis,  as  Jackson's  or  cortical  epilepsy.  A  better  idea  of  the  mechanism 
of  injuries  of  the  cranial  vault  following  violence  with  instruments  of 
comparatively  small  surface  has  taught  surgeons  why  in  such  injuries 
the  cerebral  cortex  must  suffer  injury  even  if  the  bone  is  not  broken, 
and  still  more  so  when  it  is  broken.  Nothing  is  more  common  than 
that  epileptic  seizures  which  originate  in  a  portion  of  the  skull  previously 
affected  in  the  assumed  manner  show  the  character  of  a  Jacksonian  or 
cortical  epilepsy;  in  other  words,  that  a  cause  of  the  seizure  is  found 
necessarily  in  a  recognizable  anatomical  change  in  the  cerebral  cortex. 
As,  with  the  measures  at  the  surgeon's  disposal  at  the  present  time,  such 
a  lesion  can  be  removed  with  scarcely  more  difficulty  than  a  scar  in  the 
scalp,  chiselling  or  sawing  away  the  required  portion  of  the  skull  and 
removal  of  any  underlying  degenerated  portion  of  the  brain  are  appar- 
ently sound  therapeutic  measures.  Operations  of  this  kind,  which  have 
been  performed  quite  frequently  during  recent  years,  have,  however,  not 
come  up  to  expectations,  as  is  shown  by  the  works  of  Graf  and  Braun. 
The  value  of  the  collections  of  both  authors  is  impaired  by  the  incom- 
pleteness of  the  subsequent  observations  of  the  cases  operated  upon, 
for  naturally,  in  passing  judgment,  all  those  cases  must  be  excluded 
which  were  reported  in  the  medical  press  as  soon  as  the  wound  was 
healed  as  cases  in  which  epilepsy  was  cured.  Even  the  cases  which 
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showed  improvement  the  author  cannot  accept,  for  variations  between 
periods  of  improvement  and  relapse — i.  e.,  times  with  frequent  and 
violent  convulsions  and  times  with  infrequent  and  slight  attacks — occur 
in  the  life  of  every  epileptic  individual. 

Epilepsy  originating  in  a  certain  focus  of  the  cerebral  cortex,  so-called 
cortical  epilepsy,  was  considered  the  most  promising  field  for  operative 
treatment,  not  only  because  of  the  characteristic  change  in  the  respective 
portion  of  the  cortex  (sclerotic  or  cystic  scar),  but  also  because  at  that 
time,  when  operations  were  beginning  to  be  more  frequently  performed, 
the  significance  of  the  cerebral  cortex  in  the  occurrence  of  all  forms  of 
epilepsy,  including  non- traumatic — that  is,  general  epilepsy — was 
brought  forward  by  Unverricht  and  by  the  observations  and  experiments 
of  his  pupils.  Upon  applying  a  strictly  localized  stimulus  to  a  certain 
part  of  the  motor  region  in  experiments  on  animals,  the  convulsion 
which  begins  in  the  muscles  innervated  by  this  part  travels  in  a  definite 
and  always  typical  manner;  "like  a  tornado  it  rushes  over  the  entire 
nervous  system."  Whenever  Unverricht  resected  portions  of  the  motor 
area  of  the  cortex  in  his  stimulation  experiments,  the  character  of  the 
progress  of  the  convulsion  became  changed.  The  groups  of  muscles 
whose  centres  had  been  removed  no  longer  participated  in  the  con- 
vulsions. At  that  time  Horsley  resected  diseased  portions  of  the  brain 
at  the  site  of  old  cortical  wounds  on  account  of  epilepsy  (1886),  and 
urged  for  the  cure  of  this  form  of  epilepsy  the  removal  of  the  cortical 
centre,  the  irritation  of  which  formed  the  point  of  origin  of  the  attack, 
even  if  it  was  not  the  seat  of  visible  change.  The  author  welcomed  the 
proposal  with  great  hopes,  and  on  February  2,  1887,  he  extirpated  the 
centre  for  the  extensors  of  the  hand  in  a  case  of  traumatic  epilepsy. 
On  April  23,  of  the  same  year,  Horsley  excised  the  centre  for  the  facial 
nerve  in  a  case  of  non-traumatic  Jacksonian  epilepsy.  Since  then  this 
extirpation  has  frequently  been  repeated,  but  by  no  operator  with  such 
brilliant  results  as  Braun. 

A  man,  twenty-four  years  old,  had  suffered  severe  injury  on  the  right 
side  of  the  vault  of  the  skull  when  twelve  years  of  age.  This  led  to  the 
development  of  epileptic  convulsions  four  years  later.  The  latter 
always  began  in  the  thumb  of  the  left  hand.  The  convulsions  were 
associated  with  loss  of  consciousness  and  post-epileptic  paralysis.  At 
the  same  time  the  right  half  of  the  skull  had  become  tender;  particularly 
upon  pressure,  violent  headaches  occurred.  Upon  opening  the  skull  at 
the  point  of  most  intense  pain  a  cyst  was  found  at  the  surface  of  the 
brain.  This  was  emptied,  as  a  result  of  which  the  headaches  ceased; 
not  so,  however,  the  epileptic  convulsions.  On  a  second  operation, 
which  consisted  in  the  removal  of  the  thickened  cranial  vault  over  the 
centre  for  the  movements  of  the  upper  extremity,  the  latter  having  been 
determined  by  faradic  stimulation,  the  convulsions  did  not  cease;  on 
the  contrary,  they  increased  in  violence.  Only  on  a  third  operation, 
when  the  centre  for  the  movements  of  the  left  hand  were  extirpated, 
did  the  convulsions  cease,  and  that  permanently  (observation  for  six 
years). 
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Graf  reports  on  19  cases,  Braun  the  same  number  (including  his  own 
observations),  of  extirpation  of  the  motor  centre  in  the  cerebral  cortex 
corresponding  to  the  limb  in  which  the  convulsive  movements  begin. 
In  11  of  Graf's  cases  the  operation  had  no  influence  on  the  convulsions, 
or  at  least  did  not  prevent  their  recurrence;  in  3  cases  the  period  of 
subsequent  observation  was  too  short,  so  that  there  remain  6  cases  which 
were  cured,  of  which  3  continued  to  remain  well  after  one  year,  3  after 
one  and  three-quarters  years,  six,  and  nine  years,  respectively.  The 
case  of  Benda,  which  was  assumed  to  be  cured  after  six  years,  has 
recently  become  epileptic.  Rasumowski  has  just  published  9  observa- 
tions of  his  own  and  a  collection  of  those  of  others. 

If  one  takes  the  standpoint  of  Fere,  Jolly,  and  Unverricht  regarding 
heredity  and  acquirement  of  epileptic  or  "  spasmophilic  "  changes  in  the 
brain,  the  numerous  failures  following  these  operations  should  not  cause 
surprise.  Only  at  a  time  when  the  predominating  unknown  change  in 
the  brain  has  not  become  stable  can  a  scar  of  the  finger,  of  the  skull,  or 
of  the  brain  be  extirpated  with  good  result.  Surgeons  possess  no  criterion 
regarding  the  time  between  the  first  attack  with  a  transitory  change  in 
the  brain  and  the  attack  which  occurs  after  permanent  change  in  the 
brain  has  taken  place;  and  for  this  reason  the  prognosis  regarding  the 
results  of  operations  are  always  uncertain. 

In  favor  of  early  operations  is  the  cure  of  cases  in  which  operations 
were  performed  on  account  of  epileptic  or  epileptiform  convulsions 
immediately  or  soon  after  recent  injuries  of  the  cerebral  cortex.  The 
German  Sanitary  Report  for  1870-'71  contains  a  number  of  cases  in 
which,  after  recent  cranial  injuries  with  distinct  epileptic  attacks, 
trephining  and  removal  of  bone-splinters  effected  rapid  and  certain  cure. 
The  author  has  made  a  number  of  similar  observations.  He  believes, 
however,  that  these  cases  do  not  belong  here,  but  rather  to  the  class  of 
symptomatic  epilepsy,  like  the  epileptiform  convulsions  caused  by 
tumors  of  the  cerebral  cortex.  With  recovery  or  improvement  in  the 
condition  of  the  wound  or  after  removal  of  the  tumor  they  always 
cease. 

Epilepsy  following  cranial  injury  is  always  the  result  of  a  cicatrized 
wound,  never  of  a  recent  one.  It  occurs  years,  possibly  twelve  years, 
after  injury,  as  in  the  case  of  Braun  cited  above.  In  such  cases  the 
operation  is  especially  to  be  recommended  (1)  if  the  seizures  are  infre- 
quent and  have  not  existed  for  a  long  time;  (2)  if  they  are  manifested 
in  the  sense  of  a  Jacksonian  epilepsy — that  is,  if  they  begin  in  one  group 
of  muscles,  extending  over  the  adjacent  groups,  from  the  thumb  and 
hallux,  for  example,  over  the  forearm  or  leg,  and  then  to  the  opposite 
side,  ascending  from  below  upward  and  travelling  over  the  entire  body, 
at  first  without,  later  accompanied  by  loss  of  consciousness  and  post- 
epileptic  paralysis  of  those  muscles  first  affected  by  convulsions;  (3) 
when  the  traces  of  a  former  injury  of  the  skull  are  distinctly  visible  or 
palpable  through  the  soft  parts  covering  its  surface,  whether  these  be 
adherent  scars,  depressions,  or  defects  of  the  skull.  In  these  defects, 
often  very  sensitive,  which  become  more  tense  and  vaulted  during  the 
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attack,  the  author  was  able  to  bring  about  cessation  of  the  convulsions 
in  4  cases  by  bony  closure  by  the  Kdnig-Miiller  method. 

Not  every  case  of  epilepsy  following  cranial  injury  begins  with  the 
complex  of  symptoms  of  a  Jacksonian  epilepsy.  Many  cases  are  general 
from  the  beginning.  Even  during  the  first  attack  of.  convulsions  the 
patient  falls  as  if  struck  by  lightning,  and  there  are  clonic  convulsions 
affecting  at  once  all  the  muscles  of  the  body. 

Surgical  treatment  in  this  form  of  epilepsy  by  excision  of  cicatrized 
skin,  bone,  or  portion  of  brain  at  the  site  of  former  injury  should  always 
be  considered,  but  similar  interference  in  non-traumatic  genuine  epilepsy 
is  naturally  out  of  the  question.  The  problem  here  is  to  fulfil  an  indicatio 
morbi,  not  an  indicatio  causalis.  It  hardly  seems  possible  to  exert  a 
favorable  influence  upon  the  assumed  epileptic  change  in  the  brain  by 
surgical  means  as  long  as  the  anatomical  and  physiological  character 
of  this  change  is  not  known.  Notwithstanding  this  fact,  such  operations 
have  been  performed,  principally  because  on  account  of  Kocher's  ex- 
periments and  explanations  it  was  assumed  that  an  increased  intra- 
cranial  tension  was  the  cause  of  the  " epileptic  change"  or  "disposition " 
significant  in  the  occurrence  of  epilepsy.  This  increase  of  pressure  has 
been  confirmed  during  the  time  of  the  attack  itself.  Stadelmann  has 
observed  that  during  an  attack  it  increased  from  35  to  500  mm.  of  water. 
Kocher  emphasized  the  fact  that  large  cystic  scars  and  a  large  amount 
of  cerebrospinal  fluid  in  one  or  both  lateral  ventricles  are  frequently 
found  in  connection  with  epilepsy  following  cranial  injury.  This  finding 
would  certainly  permit  the  assumption  that  iritracranial  pressure  was 
abnormally  high.  For  this  reason  attempts  have  been  made  to  reduce 
this  supposed  increased  tension  by  surgical  means.  Kocher  recommends 
lumbar  puncture  and  puncture  of  the  ventricles,  also  drainage  of  the 
ventricles  and  the  establishment  of  large  openings  in  the  skull  with 
movable  coverings.  For  this  purpose  he  reduced  the  size  of  the  Wagner 
bone-flap,  after  it  had  been  turned  down,  to  such  a  degree  that  after 
being  replaced  there  remained  a  permanent  cleft  in  the  skull  about  one 
finger's  breadth  wide,  covered  only  by  the  soft  parts.  He  ascribed  to 
this  operation  the  function  of  a  safety-valve  for  the  epileptic  attacks, 
and  claims  to  have  cured  more  cases  of  epilepsy  by  his  procedure  than 
by  any  other  method  of  operation.  The  author  has  mentioned  above 
that  he  obtained  particularly  good  results  by  closing  existing  defects  or 
openings.  This  is  apparently  confirmed  by  Grekow's  collection.  The 
assumption  that  ligation  of  both  vertebral  arteries  proposed  by  Alexander 
and  Smith  would  have  a  similar  action,  is  obviously  erroneous.  Diminu- 
tion of  blood-pressure  in  the  cerebral  arteries,  if  brought  about  by 
ligation,  would,  on  the  contrary,  hinder  the  absorption  of  cerebrospinal 
fluid.  A  further  reason  for  operation  is  based  on  the  theory  that  epileptic 
attacks  are  due  to  vasomotor  spasm;  just  as  many  drugs  are  recom- 
mended on  the  strength  of  the  latter  theory.  Alexander  suggested  that 
in  order  to  diminish  the  vasomotor  nerve-supply  the  highest  ganglion 
of  the  cervical  sympathetic  be  resected  on  one  or  both  sides.  It  has 
been  claimed  that  experimental  stimulation  (of  the  cervical  sympathetic) 
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produces  ansemia  of  the  brain  and  convulsions.  This  assertion  has  been 
justly  opposed  (Kronecker).  Regarding  the  success  of  this  operation, 
opinions  differ  widely,  although  Janesco  has  endorsed  it  very  warmly. 
According  to  him,  failure  was  due  to  incompleteness  of  the  operations. 
As  resection  of  the  superior  ganglion  destroyed  the  function  of  the  vaso- 
motor  nerves  of  the  carotid  region  and  resection  of  the  inferior  ganglion 
destroyed  that  of  the  nerves  in  the  region  of  the  vertebral  (artery),  it 
was  necessary  to  remove  both,  or,  better  still,  to  excise  the  entire  cer- 
vical sympathetic.  Of  97  cases  operated  upon  by  this  method,  Janesco 
cured  12,  which  were  subsequently  observed  for  more  than  two  years. 
Whether  the  indicatio  causalis  be  satisfied  by  excision  of  a  scar  in  the 
scalp,  the  skull,  or  cerebral  cortex,  or  whether,  according  to  Kocher  or 
Alexander,  the  indicatio  morbi  be  satisfied,  in  no  case  should  it  be 
forgotten  that,  following  extensive  accidental  or  intentional  wounds, 
epileptic  seizures  may  remain  absent  for  a  long  time.  Schroder  van 
der  Kolk  noted  such  experiences  in  employing  cutaneous  stimuli,  as 
well  as  after  extensive  burns  of  the  surface  of  the  body.  Maclaren 
collected  instances  of  cessation  of  epilepsy  following  severe  injuries  of 
the  body.  The  author  performed  amputation  on  account  of  a  crushed 
foot  in  a  case  of  long-standing  epilepsy  in  which  attacks  occurred  two 
or  three  times  a  week.  Upon  looking  up  the  patient  four  months  later 
the  author  was  told  that  since  the  amputation  the  patient  had  not  had 
any  epileptic  seizures.  The  author  knows  of  cases  also  in  which,  follow- 
ing bromide  treatment,  epilepsy  ceased  for  two  years,  but  returned. 
Under  these  circumstances  one  can  claim  a  permanent  cure  only  after 
observation  for  a  number  of  years  and  is  justified  in  greeting  every  new 
method  with  skepticism. 


MENTAL  DISEASES  FOLLOWING  CRANIAL  INJURIES  AND  THE 
SURGICAL  TREATMENT  OF  MENTAL  DISEASES. 

Etiology. — Of  18,606  cases  of  insanity  cranial  injury  was  put  down 
as  a  cause  in  480.  Stolper's  observations,  made  in  a  large  number  of 
cases  of  injury  in  the  "  Knappschaf tslazareth "  at  Konigshiitte  in 
upper  Silesia,  are  still  more  valuable.  Among  981  cases  of  cranial 
injury,  there  were  12  cases  of  mental  disturbance,  or  1.2  per  cent. 
Nearly  all  these  cases — with  one  exception  perhaps — were  severe  frac- 
tures of  the  vault  and  base  of  the  skull.  If  out  of  these  981  cases  only 
the  very  severe  ones  are  considered — and  these  are  put  down  as  138 — 
there  would  be  11  (or  8  per  cent.)  cases  with  subsequent  mental  disturb- 
ance. 

Severe  injuries  may  be  inflicted  upon  the  head  of  the  newborn  during 
parturition,  as  was  noted  on  page  18  and  the  following  pages,  if  the 
maternal  pelvis  is  contracted  and  the  head  is  forcibly  drawn  through  the 
pelvis  by  forceps,  with  an  additional  possibility  of  its  being  grasped  in 
an  unfavorable  manner.  Besides  the  bones  being  fractured,  the  brain 
suffers,  being  crushed,  and  its  membranes  and  parenchyma  filled  with 
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extra vasated  blood.  It  is  obvious  that  following  such  injuries  the 
development  of  the  brain  may  be  retarded.  Even  large  defects  in 
porencephalic  individuals  have  been  referred  to  cranial  injuries  occur- 
ring during  or  soon  after  birth.  At  the  same  time  the  compensatory 
power  of  the  growing  brain  is  so  marked  that  only  a  very  small  number 
of  children  at  birth,  in  which  change  in  the  shape  of  the  skull,  visible 
impressions,  and  palpable  lines  of  fracture  betray  the  trace  of  cranial 
injury,  subsequently  become  insane.  If,  however,  they  do  become  insane 
the  subsequent  psychosis  is  always  the  same,  namely,  a  distinct  idiocy, 
though  of  varying  degree,  a  weak-mindedness  showing  the  greatest 
difference  in  gradation.  Under  such  circumstances  there  is  a  real, 
definite  disease  of  the  mind,  congenital  idiocy  following  severe  cranial 
injuries  inflicted  during  birth  or  during  the  first  year. 

Every  congenital  idiocy  is  not  produced  by  this  cause,  as  is  shown 
by  the  history  of  chronic  congenital  and  acquired  hydrocephalus,  early 
meningitis  with  recovery,  congenital  defects  of  the  brain,  microcephalus, 
etc.  The  prominent  part  played  by  impaired  development  of  the  mind 
as  a  result  of  injury  of  the  head  during  birth  is  shown  by  Wulff's  calcu- 
lations, which  determined  this  cause  in  198,  or  13.4  per  cent.,  of  the  cases 
among  1436  idiots.  Obviously  this  does  not  prove  that  injury  during 
birth  was  the  only  cause  of  congenital  idiocy  in  these  198  cases,  as  many 
of  them — Wulff  mentions  51  per  cent. — presented  other  coincident  etio- 
logical  factors,  such  as  hereditary  affection  or  dipsomania  on  the  part  of 
parents. 

If  lack  of  development  of  the  brain  following  cranial  injury  explains 
the  constant  psychical  disturbances  during  early  childhood,  this  cause 
of  a  definite  clinical  picture  is  absent  in  adults,  in  whom  development 
of  the  brain  has  been  completed.  In  the  latter  therefore  there  are 
different  forms  of  insanity  caused  by  trauma.  These  vary  considerably 
in  symptomatology,  course,  and  termination,  possessing  in  common  only 
the  same  etiological  factor. 

Symptoms. — Two  groups  of  insanity  following  cranial  injury  must  be 
distinguished.  In  the  first,  the  psychosis  follows  violence,  immediately  and 
directly;  in  the  second,  it  takes  place  indirectly,  after  a  longer  or  shorter 
time,  preceded  by  a  more  or  less  easily  recognized  prodromal  stage. 

Cases  belonging  to  the  first  group  of  insanity  following  cranial  injury 
usually  run  a  cqurse  that  the  author  observed  in  5  cases.  Violence  is 
followed  immediately  by  loss  of  consciousness  and  a  condition  of  stupor, 
just  as  in  severe  concussion  of  the  brain.  This  continues  for  a  longer 
or  shorter  time,  sometimes  only  for  a  few  hours,  frequently  for  a  week, 
before  passing  into  a  stage  of  intense  excitement,  insomnia  and  irrita- 
bility, seizures  of  terror  with  hallucinations,  alternating  with  a  tendency  to 
violence.  This  condition  continues  as  a  rule  for  from  two  to  three  weeks, 
whereupon  the  patients  become  more  quiet,  and  a  comparatively  rapid 
convalescence  follows.  In  2  of  the  author's  patients,  he  had  an  oppor- 
tunity of  convincing  himself  of  their  permanent  recovery  after  three 
years  or  a  still  longer  time.  One  might  be  led  to  suspect  meningitis, 
especially  if  psychical  disturbance  following  fracture  of  the  base,, with 
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hemorrhage  from  the  ears  and  nose,  does  not  set  in  until  the  fourth  or 
fifth  day.  The  absence  of  elevation  of  temperature  should  soon  lead 
to  a  correct  diagnosis. 

The  more  typical  the  attacks  of  delirium,  excitement,  or  mania,  and 
the  earlier  they  set  in  after  the  cessation  of  the  somnolent  stage,  the 
more  favorable  is  the  prognosis  according  to  the  author's  experience, 
for  all  5  of  his  patients  recovered.  In  only  1  case  did  there  remain  a 
defect  of  memory.  At  the  same  time  there  are  observations  of  transition 
into  permanent  insanity  and  of  incomplete  recovery. 

The  worst  cases  are  probably  those  in  which  weak-mindedness  im- 
mediately follows  the  initial  somnolent,  irritable  condition.  This  is 
often  followed  rapidly  by  idiocy  and  paralytic  dementia,  as  described  by 
Huguenin.  Or,  as  was  observed  in  2  cases  by  Landerer,  a  fall  on  the 
head  may  be  followed  at  first  by  loss  of  consciousness,  later  by  headache, 
childish  behavior,  rapid  diminution  of  mental  power,  increasing  idiocy, 
mania,  with  hallucinations  and  imperative  ideas,  with  a  transition  into 
extreme  psychical  weakness  and  paralytic  .manifestations  setting  in 
early;  finally  general  paralysis  with  progressive  course  until  death. 

The  usual  findings  at  the  autopsy  in  these  cases  are  atrophy  of  the  cortex 
and  general  atrophy  of  the  brain,  dilatation  and  marked  engorgement  of 
the  ventricles,  thickening  and  clouding  of  the  pia  mater,  and  also  pachy- 
meningitis;  in  other  words,  the  autopsy  findings  of  paralytic  dementia. 
Huguenin  is  inclined  to  seek  the  original  disturbance  in  a  chronic  non- 
purulent  meningitis  which  gradually  brings  about  atrophy  of  the  cortex. 
In  his  autopsy  case,  the  pia  mater  of  the  vault  was  thickened  to  a  con- 
siderable degree,  studded  with  a  number  of  large  and  small  grayish-white 
plaques,  absolutely  opaque,  and  firmly  adherent  to  the  surface  of  the 
brain,  so  that  in  stripping  it  off  particles  of  the  latter  were  torn  away. 
The  author  believes  that  wherever  signs  of  moderate  intracranial  press- 
ure, such  as  loss  of  consciousness,  headache,  and  mental  irritability, 
continue  to  be  present  for  some  time,  in  all  probability  the  cerebral 
cortex  is  primarily  injured.  Its  nutrition  is  impaired  in  these  cases 
through  abundant  intrameningeal  extravasation,  and  corresponding  to 
the  slow  absorption  of  the  latter,  it  is  impaired  for  a  protracted  period. 
This  leads  to  passive  changes  in  the  ganglion-cells,  which  have  been 
observed  by  nearly  all  authors  who  have  investigated  encephalitis.  If 
these  degenerations  are  capable  of  undergoing  resolution,  the  patients 
recover,  become  capable  of  receiving  impressions,  and  finally  capable  of 
combining  ideas.  If,  however,  degeneration  progresses  further  and 
becomes  continuously  more  severe,  the  picture  of  paralytic  dementia  is 
developed.  Microscopical  examinations  have  not  been  made  of  the 
cortex  during  the  early  stages  of  the  disease  produced  by  violence;  but 
the  frequent  occurrence  of  an  early  fatal  termination  from  pneumonia 
and  redema  of  the  lungs  will  probably  offer  an  opportunity  for  such 
examinations. 

The  second  category  of  psychical  disturbances  following  cranial  injury 
includes  those  cases  in  which  insanity  does  not  immediately  or  directly 
follow  violence,  but  in  which  it  follows  after  a  longer  or  shorter  space  of 


SURGICAL  TREATMENT  OF  MENTAL  DISEASES.  315 

time.  To  this  class  belong  those  cases,  first,  which  are  characterized  by 
a  peculiar  prodromal  stage.  On  diligent  inquiry  it  can  be  ascertained 
that  since  the  cranial  injury  a  variety  of  disturbances  have  been  noticed 
in  the  patient:  disturbances  of  sensibility  and  mental  activity,  change  in 
disposition,  tendencies,  and  character,  which  are  the  consequences  of  the 
cranial  injury,  and  which  pass  over  into  psychical  disturbances.  The 
most  conspicuous  feature  is  the  change  in  character  and  habits  during 
this  prodromal  stage  in  contrast  with  the  previous  behavior.  Peaceful 
individuals  become  violent;  those  who  were  formerly  abstemious  and 
moderate  commit  excesses  in  drinking,  etc. 

Many  of  these  cases  terminate  in  paralytic  dementia;  according  to 
Schiiller,  in  11  out  of  48;  according  to  Hartmann,  39  out  of  138.  In 
other  cases,  however,  the  character  of  secondary  traumatic  psychosis 
was  not  constant.  Hartmann  is  of  the  opinion  that  if  traumatic  insanity 
is  ushered  in  by  a  condition  of  melancholia,  depression  forms  will  after- 
ward predominate;  and  if  it  begins  with  attacks  of  mania,  exaltation 
forms  will  predominate. 

If  the  characteristic  prodromal  stage  during  the  time  between  the 
cranial  injury  and  the  outbreak  of  mental  disturbance  is  distinctly  mani- 
fested, or  if  it  is  combined  with  symptoms  of  paralysis  following  trau- 
matic destruction  of  certain  portions  of  the  brain,  such  as  monoplegia 
and  contracture,  the  surgeon  is  amply  justified  in  referring  the  psychosis 
to  violence,  even  if  the  latter  occurred  in  the  past.  The  author's  opinion 
is  based  upon  autopsies,  at  which,  it  must  be  admitted,  the  greatest 
variety  of  changes  in  the  brain  have  been  noted,  but  only  such  as  might 
result  from  an  injury  of  the  brain;  as,  for  example,  depressed  fractures 
with  cortical  softening  beneath  them;  adhesions  between  the  pia  mater 
and  dura  and  with  the  brain;  cystic  degeneration  or  sclerotic  scars  in 
the  cerebral  cortex;  pigmentation  and  discoloration  of  the  brain,  as  the 
remains  of  former  blood  infiltration,  etc. 

In  such  cases  the  surgeon,  who  is  to  judge  the  claims  of  the  patient 
or  his  family  against  a  liability  company,  must  refer  the  disease  of  the 
brain  to  the  previous  cranial  injury.  Quite  otherwise,  however,  in  those 
cases  in  which  the  previous  cranial  injury  caused  only  a  predisposition 
to  insanity.  In  suffering  traumatism  the  brain  seems  to  become  more 
vulnerable,  so  that  any  fresh  influence  (an  exciting  cause  of  any  kind) 
calls  forth  a  psychosis.  Here  the  surgeon  is  far  removed  from  any 
palpable  connection;  he  can  describe  the  condition,  as  is  true  in  so  many 
other  psychical  diseases,  but  he  cannot  explain  it.  According  to  Krafft- 
Ebing  these  individuals  affected  by  trauma  are  more  irritable,  more 
sensitive,  than  others.  They  are  more  easily  exhausted  by  mental  work. 
They  may  become  delirious,  with  slightly  febrile  disturbance,  and  they 
cannot  tolerate  alcohol,  so  that  a  very  small  quantity  of  wine  causes  them 
to  become  deeply  intoxicated.  Under  favorable  conditions  of  living  they 
are  spared  more  severe  affliction.  If,  however,  they  indulge  in  drink, 
for  example,  these  excesses  act  as  occasional  factors  in  the  outbreak  of 
the  disease.  There  are  developed  mania  with  recurrences,  melancholia 
with  delusions  of  persecution;  or,  on  the  other  hand,  general  paralysis. 
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The  cases  become  still  more  doubtful  if  the  autopsy  discloses  no  par- 
ticular pathological  changes  in  the  brain  or  only  such  as  apparently 
depend  upon  other  than  traumatic  disturbances. 

Owing  to  this  uncertainty  regarding  cause  and  effect,  the  physician 
must  exclude  entirely  cases  belonging  to  this  latter  class,  in  referring  any 
disease  of  the  mind  to  a  previous  injury  of  the  skull.  He  may  assert  the 
connection  between  a  cranial  injury  and  a  mental  disease  only  if  he  is 
able  to  prove  that  the  sensory  disturbances  and  the  disturbance  of  con- 
sciousness which  preceded  the  psychosis  immediately  followed  the  injury 
of  the  skull. 

This  also  applies  to  cases  in  which,  previous  to  injury,  other  causes 
of  insanity  have  existed  and  acted,  the  cranial  injury  simply  increasing 
the  action  of  these  causes,  and  to  those  cases  in  which  previous  to  the 
injury  psychical  disturbance  had  existed  and  which  recurred  immediately 
after  the  injury. 

Among  diseases  of  the  brain  following  cranial  injuries  must  be  included 
epileptic  mental  disorders,  if  the  epilepsy  preceding  these  disorders  was 
the  result  of  a  cranial  injury. 

Treatment. — The  operative  treatment  of  diseases  of  the  brain  has  been 
attempted  a  number  of  times  within  recent  years. 

A  few  unquestionable  results  have  been  obtained  in  the  province  of 
psychical  epilepsy,  which  is  important,  as  this  form  of  mental  disease 
not  infrequently  follows  severe  cranial  injury.  In  49  cases  of  traumatic 
epilepsy,  Wagner  found  it  occurring  9  times.  Heidenhain  reports  a 
collection  of  several  cases  successfully  operated  upon. 

To  this  class  belongs  the  celebrated  case  of  F.  Konig,  who  devised  the 
method  of  bony  closure  of  defects  of  the  skull  by  means  of  a  skin-perios- 
teum-bone-flap.  A  man,  thirty  years  old,  with  a  traumatic  defect  of  the 
skull  in  the  left  parietal  region,  complained  of  headache,  dizziness,  con- 
fusion, almost  complete  loss  of  memory,  and  gave  the  impression  of  being 
an  individual  impaired  mentally  to  the  worst  degree,  bordering  on  idiocy; 
there  were  numerous  convulsive  seizures  of  an  epileptic  character.  After 
bony  closure  of  the  defect  in  the  skull  recovery  took  place  within  a  week; 
no  mental  disturbance  could  be  discovered  in  the  patient.  The  stupid 
individual  had  been  transformed  into  a  cheerfully  disposed  one  of  appar- 
ently normal  mind.  The  convulsions  had  remained  absent  when  he  was 
examined  five  years  later,  and  found  to  be  in  perfect  health. 

Next  in  order  are  operations  for  reflex  psychoses.  The  latter  were 
previously  reported  by  Pinel  and  fully  described  by  Koeppe.  Koeppe 
cured  a  soldier  who  suffered  from  maniacal  attacks  following  severe 
injury  of  the  skull,  by  means  of  a  crucial  incision  through  the  scar. 
Many  of  these  reflex  psychoses  are  evidently  epileptic  equivalents,  as 
they  alternate  with  convulsions;  others,  on  the  contrary,  apparently 
belong  to  the  much  discussed  class  of  traumatic  neuroses.  Cases  of 
mental  disturbance,  with  brain  tumors,  usually  cases  of  deep  melancholia, 
are  rare.  If  they  do  occur,  it  would  certainly  seem  probable  that  with 
the  extirpation  of  the  tumor  the  psychical  disturbance  would  also  dis- 
appear. 
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If  insanity  follows  cranial  injury  in  patients  who,  with  deep  depressions 
or  bone  defects  of  the  skull  beneath  adherent  scars,  the  idea  would 
present  itself  to  aid  the  patient  by  removing  the  evident  lesion.  As  a 
matter  of  fact,  Wood  operated  successfully  by  removing  a  cyst  of  the 
brain,  and  Stetter  and  Moliere  by  chiselling  away  hyperostoses,  as  well 
as  depressed  areas  of  the  skull. 

In  most  of  the  similar  cases  operation  has  produced  no  results;  in 
some  instances  the  mental  condition  of  the  patient  operated  upon  was 
made  worse,  particularly  when  paralytic  dementia  was  distinctly  devel- 
oped. The  claims  of  improvement  occasionally  made  have  been  of  such 
a  vague,  doubtful,  and  transitory  character,  that  they  cannot  be  consid- 
ered successful  results.  This  is  particularly  true  of  operations  for  other 
than  traumatic  psychoses.  Either  the  operators  showed  a  lack  of  judg- 
ment or  an  excess  of  phantastic  ideas,  like  Burckhardt,  who,  by  means 
of  grooves  cut  into  the  cerebral  cortex,  within  the  limits  of  the  central 
convolutions,  endeavored  to  produce  inhibition  between  the  motor  and 
sensory  regions,  which,  according  to  his  assumptions,  was  lacking  in 
attacks  of  mania. 

Also  the  operation  for  idiocy  in  microcephalies,  introduced  by  Lanne- 
longue,  received  the  consideration  of  surgeons  for  a  short  time  only.  This 
consisted  in  sawing  out  strips  of  bone  along  the  sutures,  or  forcibly 
breaking  apart  both  halves  of  the  skull,  in  order  to  provide  space  for  the 
growing  brain. 
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The  fact  that  in  a  series  of  cases  brain  tumors,  concealed  within  the 
skull,  have  been  successfully  located  and  removed  is  sufficient  to  turn 
the  attention  of  practical  surgeons  to  a  province  from  which  they  have 
hitherto  been  barred.  For  a  long  time  it  was  known  that  large  portions 
of  the  skull  which  were  the  site  of  tumors  could  be  successfully  removed, 
this  being  true  also  of  fungi  which  had  grown  through  the  bone  from 
the  dura,  even  if  in  this  operation  portions  of  the  brain's  surface  had  to 
be  removed  at  the  same  time.  Subsequently  a  tumor  of  the  anterior  fossa 
of  the  skull  growing  into  the'  orbital  cavity  was  removed  by  Durante. 
This  operation  was  successfully  terminated,  in  spite  of  its  magnitude. 
But  it  was  the  work  of  Godlee  to  remove  for  the  first  time  from  an 
unaltered  skull  a  brain  tumor  whose  pressure  was  betrayed  not  by  any 
visible  signs,  but  only  by  the  brain  symptoms. 

The  operation  is  at  the  present  time  still  a  serious  and  dangerous  one. 
For  this  reason  the  proposal  to  attempt  exploratory  craniotomy  in  all 
doubtful  cases,  claiming  that  the  latter  involves  no  more  risk  than  an 
exploratory  laparotomy,  is  to  be  condemned.  Since  an  experienced 
neurologist  may  mistake  a  cerebellar  tumor  for  a  tumor  of  the  frontal 
lobe,  surgeons  would  like  to  see  the  diagnosis  of  a  disease  that  can  only 
be  removed  by  a  dangerous  operation  more  perfect  than  it  is  at  present. 
At  the  same  time  they  are  in  a  position  to  set  up  fairly  safe  indications 
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for  operation,  with  the  risk,  however,  of  leaving  unoperated  upon  a 
number  of  tumors  that  are  operable  but  regarding  which  a  positive 
diagnosis  is  not  possible. 

Except  in  certain  cases,  regarding  which  the  surgeon  must  arrive  at 
an  agreement  with  the  neurologist  and  medical  clinician,  the  author 
believes  it  is  proper  to  limit  the  operation  for  the  present  to  tumors  of 
the  motor  region,  and  to  those  portions  of  the  brain  adjoining  the  latter. 
Cases  in  which  tumors  of  the  motor  region  have  been  removed  show  a 
mortality  of  19  per  cent.;  those  of  the  cerebellum,  50  per  cent.;  those  of 
the  frontal  lobe,  40  per  cent.  These  figures  speak  for  themselves.  The 
great  majority  of  all  tumors  successfully  located  were  situated  in  the 
central  convolutions,  as  is  indicated  above;  while  those  tumors  not 
located  are  assumed  to  be  situated  in  the  remaining  portions  of  the 
brain.  The  author  would  presuppose  further  that  of  general  brain  symp- 
toms caused  by  intracranial  tumors,  headache,  at  least,  if  not  choked 
disk,  be  present.  Finally,  the  local  or  regional  symptoms  corresponding 
to  irritation  and  subsequent  destruction  of  portions  of  the  motor  region 
must  be  distinctly  developed.  Even  with  these  premises  operative  inter- 
ference might  still  be  justified  in  spite  of  an  uncertain  diagnosis,  because, 
by  hesitating  too  long,  a  patient  might  be  deprived  of  the  advantages 
resulting  from  the  fact  that  a  tumor  is  of  small  size  at  the  onset  of  its 
development. 

A  complete  discussion  of  the  diagnosis  of  brain  tumors  is  not  in  place 
here,  for  only  a  very  small  number  of  them  can  be  reached  by  the  sur- 
geon's knife.  Oppenheim's  analysis  of  23  cases  observed  by  himself  and 
verified  by  autopsies  is  of  the  greatest  value.  Of  these,  only  1  could  have 
been  removed  by  operation. 

The  clinical  symptoms  of  tumors  of  the  central  convolutions  may  be 
divided  into:  (1)  general  brain  symptoms,  or,  more  correctly,  symptoms 
due  to  compression  of  the  brain;  and  (2)  local  or  focal  symptoms.  The 
most  regular  and  constant  general  symptom  is  headache.  Deep,  dull, 
and  boring  in  character,  it  is  similar  to  that  of  migraine,  particularly  as  it 
is  usually  accompanied  by  nausea  and  vomiting.  Everything  producing 
either  active  or  passive  hypersemia  will  increase  it.  In  other  words,  it 
behaves  like  the  headache  accompanying  intracranial  pressure,  being 
brought  about  by  the  same  cause  as  the  latter.  Vomiting  generally  occurs 
without  gagging,  arid  with  an  empty  stomach,  which  fact  has  caused  it 
to  be  familiarly  known  as  meningeal  vomiting.  The  most  important  of 
all  the  severe  symptoms  of  compression  of  the  brain  is  choked  disk.  The 
author  refers  to  the  statements  made  in  this  respect  in  the  section  on 
Intracranial  Pressure.  The  increased  tension  of  the  cerebrospinal  fluid, 
which  prevents  the  flow  of  venous  blood  from  the  skull,  hinders  still  more 
its  entrance  into  the  cranial  cavity.  For  this  reason  stasis  of  the  visible 
veins  in  the  fundus  of  the  eye  is  so  marked.  From  the  account  of  throm- 
bosis of  the  cavernous  sinus  it  is  known  further  how  such  stasis  may  be 
brought  about  by  obstruction  of  the  large  venous  trunks.  A  tumor 
affecting  and  obstructing  the  latter,  besides  causing  other  symptoms  of 
compression  of  the  brain,  will  bring  about  unilateral  or  bilateral  choked 
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disk.  In  fact,  as  a  result  of  rapid  and  excessive  compression  of  a  sinus, 
it  may  cause  extravasation  of  blood  into  the  retina.  V.  Bramann  has 
shown  how  much  this  action  depends  upon  the  site  and  extent  of  the 
tumor.  Tumors  of  the  frontal  lobe,  for  example,  produce  unilateral  and 
very  distinct  choked  disk,  associated  with  .extravasations  in  the  fundus 
of  the  eye,  because  they  directly  compress  veins  emptying  into  the  cav- 
ernous sinus.  Tumors  of  the  motor  region  exercise  no  such  direct  action ; 
they  bring  about  choked  disk  only  after  they  have  attained  a  compara- 
tively large  size.  For  this  reason,  in  nearly  40  per  cent,  of  tumors  in  and 
about  the  central  fissure,  these  changes  in  the  fundus  of  the  eye  are 
absent.  A  well-marked  unilateral  choked  disk  and  headache,  as  the  only 
symptoms  during  the  first  stage,  followed  later  by  disturbances  of  speech 
and  twitchings  in  the  distribution  of  the  facial  nerve,  show  that  a  frontal 
tumor  had  advanced  from  the  frontal  lobe  to  the  speech  or  motor  regions. 
Focal  symptoms  of  tumors  of  the  central  convolutions  are  characterized 
by  the  fact  that  they  follow  an  extraordinarily  uniform  course,  not  only 
in  the  beginning,  but  also  during  their  further  development.  Referring 
to  the  scholarly  descriptions  by  Oppenheim  and  L.  Brims,  the  author 
will  give  here  simply  a  description  of  the  type  which  has  enabled  surgeons 
to  make  the  diagnosis  in  cases  successfully  operated  upon,  and  which 
has  often  made  possible  the  recognition  of  tumors  in  the  central  convo- 
lutions that  were  hardly  the  size  of  a  hazelnut.  The  first  symptoms  of 
a  tumor  are  strictly  localized  convulsions,  identical  with  those  in  Jack- 
sonian  epilepsy,  these  having  been  preceded  by  disturbances  of  sensi- 
bility, such  as  numbness  and  formication  or  disturbances  in  the  muscular 
sense.  The  clonic  convulsions  begin  in  a  small  but  very  definite  group 
of  muscles;  for  example,  not  throughout  the  entire  innervation  of  the 
facial  nerve,  but  only  in  the  eyelids  or  the  angles  of  the  mouth.  The 
second  sign  is  the  manner  of  extension  of  the  convulsions.  This  again 
is  identical  with  the  course  in  Jacksonian  epilepsy.  The  cortical  area 
which  lies  adjacent  to  the  one  first  irritated  is  the  next  to  be  affected. 
At  first  only  the  eyelids  twitch,  then  the  entire  half  of  the  face;  further, 
the  hand  and  arm;  finally  the  foot  and  leg  of  the  same  side  of  the  body. 
Just  as  in  cortical  epilepsy,  the  convulsions,  after  having  affected  one-half 
of  the  body,  may  travel  to  the  other  side  from  below  upward,  returning 
to  the  face,  thus  in  a  manner  encircling  the  entire  body.  But  such  a 
distribution  is  found  only  when  the  disease  has  advanced  considerably. 
In  the  beginning  convulsions  are  limited  to  a  part  of  the  face,  or  of  an 
extremity,  to  the  angles  of  the  mouth,  to  a  thumb,  the  large  toe,  etc. 
For  a  certain  time  they  are  repeated  in  these  parts  only.  Consciousness 
is  generally  retained  when  the  seizures  are  limited,  but  the  more  fre- 
quently the  latter  are  repeated  and  the  more  extensively  they  travel,  the 
greater  will  be  the  disturbance  on  the  part  of  the  general  senses.  Par- 
alyses follow  convulsions  sooner  or  later,  and  as  a  rule  they  affect  those 
muscles  which  were  first  to  twitch  at  the  onset  of  the  seizures.  At  first 
these  paralyses  pass  off,  like  the  post-epileptic  paralyses,  but  they  soon 
become  permanent.  Even  then,  however,  the  affected  muscles  twitch 
distinctly  during  the  convulsive  seizures.  Monoplegia  is  more  certain  as 
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a  guide  in  diagnosis  of  the  site  of  the  tumor  than  monospasm.  The  cause 
of  the  latter  (monospasm)  may  be  found  in  those  portions  of  the  cortex 
bordering  on  the  edge  of  the  tumor;  the  former  (monoplegia),  on  the 
other  hand,  is  always  the  result  of  destruction  of  a  cortical  area  brought 
about  directly  by  the  tumor.  The  distribution  of  paralysis  follows  the 
topical  arrangement  of  the  motor  centres,  just  as  the  convulsions  did. 
Thus  monoplegia  develops  into  hemiplegia.  The  fibres  from  the  cortex 
of  the  motor  region  lead  fairly  directly  to  the  pyramidal  tracts.  This 
has  been  taught  by  secondary  degenerations  following  destruction  of 
definite  portions  of  the  cortex.  Thus  the  pyramidal  tracts  are  the  next 
to  undergo  degeneration,  and  therefore  contractures  of  the  paralyzed 
muscles  take  place  early.  Disturbance  o]  speech  is  occasionally  associated 

FIG.  89. 


Tubercular  tumor  in  right  optic  thalamus.     Tubercular  meningitis  of  the  median  surface 
of  the  hemisphere.     (Starr.) 

with  twitching  of  the  muscles  supplied  by  the  facial  nerve.  Usually  this 
is  the  result  of  an  extension  of  the  new  growth  from  the  centres  for  the 
facial  to  that  for  speech. 

In  order  to  pronounce  a  tumor  operable,  even  if  located  in  the  motor 
region,  which  is  the  most  accessible,  the  surgeon  must  be  able  to  deter- 
mine its  boundaries,  to  judge  as  to  whether  it  is  encapsulated  or  diffuse, 
to  estimate  its  size,  and  finally  to  decide  as  to  its  location,  whether  it  lies 
just  beneath  the  dura  or  deeper  down  in  the  white  matter.  There  are 
few  guides  as  to  these  three  important  relations.  If  a  tumor  is  situated 
in  the  upper  layers  of  the  cerebral  cortex,  the  skull  overlying  it  is  gen- 
erally tender  on  percussion.  The  patients  shrink  from  blows,  and  com- 
plain that  the  latter  are  painful,  while  at  a  corresponding  point  on  the 
other  side  of  the  skull  the  blows  are  hardly  noticed.  The  larger  the 
tumor,  the  more  marked  will  be  choked  disk.  Encapsulated  tumors 
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require  a  long  time  to  develop  a  complete  clinical  picture,  while  diffuse 
tumors  require  a  shorter  time.  Finally  it  is  the  experience  of  surgeons 
that  patients  suffering  from  diffuse  tumors  appear  very  sick. 

Three  diseases  regularly  enter  into  the  differential  diagnosis  of  tumors 
of  the  central  convolutions:  conglomerated  tubercle  of  the  surface  of  the 
brain,  circumscribed  syphiloma,  and  circumscribed  encephalitis.  Ob- 
viously a  collection  of  tuberculous  or  gummatous  nodules  can  produce 

FIG.  90. 


Multiple  gummata  upon  the  base  of  the  brain  and  about  the  cerebellum.     (Starr.) 

the  same  symptoms  as  a  tumor.  In  a  number  of  instances  only  an 
anatomical-histological  examination  of  the  excised  nodule  has  determined 
the  fact  that  instead  of  a  glioma  or  sarcoma,  a  conglomerate  of  tubercles 
was  present.  Without  entering  into  the  question  as  to  whether  operation 
for  tubercle,  especially  in  the  cerebellum,  should  be  undertaken,  the 
author  would  advise  the  removal  of  every  tumor-like  tubercle  at  the 
surface  of  the  brain  whenever  such  a  growth  is  exposed,  under  the 
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assumption  that  it  is  a  cortical  tumor.  The  author  has  reported  12  cases 
of  cerebral  tuberculosis  treated  operatively.  In  7  of  these  the  central 
convolutions  were  affected,  in  4  the  cerebellum;  in  l,in  addition  to  dis- 
seminated tuberculosis  of  the  pia,  there  was  an  affection  of  the  parietal 
lobe.  Of  the  7  cases  with  affection  of  the  motor  region,  3  were  cured, 
2  died  from  the  effects  of  the  operation  and  2  from  an  extension  of  the 
tuberculosis.  The  5  cases  with  affection  of  the  cerebellum  all  terminated 
fatally,  3  immediately  after  the  operation.  In  8  cases  the  tubercles  were 
not  completely  removed,  and  in  each  case  death  rapidly  ensued. 

The  differential  diagnosis  between  a  syphilitic  gumma  and  a  new 
growth  of  the  central  convolutions  is  frequently  impossible.  If  opera- 
tion is  indicated,  and  if  at  the  site  of  the  supposed  sarcoma  a  gumma 
is  found,  the  latter  should  be  excised.  No  other  disease  can  so  easily 
be  mistaken  for  a  brain  tumor  as  cerebral  syphilis,  particularly  so 
since  it  has  become  known  what  a  number  of  diseases  of  the  central 
nervous  system  are  caused  by  late  syphilis.  In  an  exhaustive  work 
Oppenheim  has  collected  and  critically  reviewed  all  the  points  in  differ- 
ential diagnosis  of  interest  to  surgeons.  The  most  important  guide,  in 
making  a  differential  diagnosis  is  the  atypical  course  of  syphilitic  pro- 
cesses, as  opposed  to  the  typical  course  of  a  new  growth.  Also  the  long 
free  intervals  in  syphilis  before  suspicious  symptoms  recur  and  the  apo- 
plectic onset  of  paralyses.  In  the  great  majority  of  cases  the  latter  are 
not  accompanied  by  convulsions. 

The  third  disease  of  the  cerebral  cortex  that  may  be  mistaken  for  a 
tumor  is  circumscribed,  encephalitic  softening.  In  at  least  90  per  cent, 
of  the  cases  the  latter  is  caused  by  trauma,  and  for  this  reason  is  more 
liable  to  be  correctly  interpreted.  Those  experienced  in  the  surgery  of 
accidents  are  not  averse  to  emphasizing  the  traumatic  origin  of  brain 
tumors.  If  disturbances  take  place  beneath  a  recent  or  an  old  scar  in 
the  region  above  the  ear,  and  these  might  be  referred  to  a  tumor  in  that 
region,  there  is  generally  an  abscess  or  encephalitic  softening  present, 
and  not  a  new  growth.  In  spite  of  justifiable  doubt  as  to  the  presence 
of  a  new  growth,  operation  is  proper  even  here.  This  is  obvious  if  by 
this  means  an  abscess  is  to  be  drained;  but  even  in  progressive  softening 
exposing  the  encephalitic  focus  may  act  beneficially,  as  A.  v.  Bergmann 
has  demonstrated.  This  operation  may  prevent  destructive  softening 
from  extending  to  inoperable  and  vital  regions  of  the  brain,  by  bringing 
about  evacuation  of  the  softened  masses  and  by  diminishing  the  cerebral 
pressure.  This  action,  however,  assumes  a  recent  focus  of  softening, 
whereas  in  the  late  traumatic  apoplexies  of  Bollinger,  caused  principally 
by  cerebral  concussion,  the  disease  is  more  or  less  long  standing  and 
manifests  itself  some  time  after  injury.  Should  such  circumscribed 
softening  attack  the  cerebral  cortex,  it  would  be  impossible  to  distinguish 
it  from  a  rapidly  growing  tumor  in  the  same  region.  Up  to  the  present 
time,  however,  they  have  been  situated  only  in  the  basal  portions  of  the 
brain. 

Whoever  has  once  correctly  diagnosticated  and  successfully  removed 
a  tumor  of  the  motor  region  will  certainly  not  be  content  to  refrain  from 
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operating  if  he  suspects  a  tumor  in  some  other  portion  of  the  brain  which 
does  not  offer  such  characteristic  symptoms  of  irritation  and  paralysis 
as  do  the  central  convolutions.  This  explains  the  comparatively  large 
number  of  operations  in  the  presence  of  an  uncertain  diagnosis.  In  this 
border-land  between  surgery  and  internal  medicine  or  neurology  it  is 
only  by  co-operation  that  the  number  of  results  will  be  increased  and 
new  fields  for  operation  be  opened.  Thus  in  recent  times  operations  for 
tumors  of  the  base  of  the  skull  and  the  under  surface  of  the  brain  have 
been  attempted.  The  results  up  to  the  present  time  are  not  encouraging. 
However,  the  increase  in  the  number  of  successfully  located  cerebellar 
tumors  will  not  allow  the  ardor  of  the  neurologist,  combined  with  that 
of  the  surgeon,  to  become  cooled.  Tumors  are  frequently  situated  in 
the  cerebellum  whose  presence  is  not  betrayed  by  a  single  symptom. 
Cerebellar  tumors  combined  with  ataxia  disturbances  and  paralysis  of 
single  cranial  nerves  do  not  produce  these  symptoms  through  the  fact 
that  a  definite  portion  of  the  brain  is  destroyed,  but  because  of  a  dis- 
placement of  larger  portions  of  the  cerebellum;  in  other  words,  as  a 
result  of  action  upon  adjacent  or  distant  parts.  In  a  certain  way  it  is 
true  also  of  basal  tumors  of  the  middle  fossa  of  the  skull  whose  encroach- 
ment has  two  actions:  first,  obstruction  of  the  communication  between 
the  ventricles  with  unilateral  effusion  of  the  ventricles;  and  further,  a 
distant  action  in  the  medulla.  It  would  overstep  the  bounds  of  a  hand- 
book on  practical  surgery  to  enter  into  the  diagnosis  of  these  and  other 
brain  tumors.  The  books  of  Oppenheim,  Auvray,  and  L.  Bruns  include 
all  that  is  necessary  in  this  respect.  The  author  will  refer  to  these  works, 
as  well  as  to  his  recent  preparation  of  the  respective  chapter,  in  the  third 
edition  of  his  Surgical  Treatment  of  Diseases  of  the  Brain. 

If  modern  teachings  in  regard  to  localization  of  the  cerebral  functions, 
together  with  the  teachings  in  regard  to  compression  of  the  brain,  have 
made  possible  the  diagnosis  of  tumors  concealed  within  the  skull,  a  prac- 
ticable method  for  their  operative  removal  was  first  found  in  Wagner's 
osteoplastic  resection.  Its  execution,  in  the  sense  of  a  hemicraniotomy, 
will  be  described  in  the  next  chapter.  Osteoplastic  resection  allows 
inspection  of  a  more  extensive  portion  of  the  brain,  and  spares  the  surgeon 
the  necessity  of  determining  with  painful  exactness  the  part  of  the  cortex 
corresponding  to  the  supposed  tumor.  At  present,  if  the  surgeon  suspect 
a  tumor  of  the  facial  centre,  he  freely  exposes  the  entire  motor  area,  and 
in  this  way  not  only  more  easily  discovers  the  tumor  itself,  but  also 
determines  its  boundaries;  in  short,  he  produces  the  same  favorable  con- 
ditions for  possible  removal  as  are  found  at  the  surface  of  the  body. 
There  is  some  advantage  in  Horsley's  suggestion  of  operating  in  two 
stages :  first  performing  hemicraniotomy  and  after  several  days  proceed- 
ing to  division  of  the  dura  and  removal  of  the  tumor. 

No  matter  how  much  one  might  wish  for  better  results  from  removal 
of  brain  tumors  than  are  obtained  at  present,  it  must  be  borne  in  mind 
now  and  in  the  future  that  surgical  treatment  is  the  only  treatment  that 
can  save  the  patient  from  an  otherwise  incurable  disease.  Even  the  most 
benign  tumor  within  the  skull  will  be  fatal  through  its  growth  and  on 
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account  of  the  space  it  occupies.  Without  operation  there  is  only  one 
termination — death.  In  addition  there  is  the  suffering  caused  by  the 
growth  of  a  tumor:  the  headache,  blindness,  paralyses,  etc.  Therefore 
there  is  a  desire  on  the  part  of  surgeons  to  aid  the  patients  by  means  of 
palliative  operations  in  cases  in  which  operation  cannot  be  carried  out, 
owing  to  the  location,  the  size,  and  uncertain  boundaries  of  an  intra- 
cerebral  tumor.  Operations  performed  for  such  purpose  are:  opening 
the  skull,  puncture  of  the  ventricles,  and  lumbar  puncture — in  short, 
operations  for  relieving  compression  of  the  brain.  In  the  Berlin  Inter- 
national Congress  Horsley  endorsed  palliative  trephining.  Particularly 
in  a  case  of  cerebellar  tumor  he  obtained  marked  improvement.  The 
forced  movements  (rotation  about  the  axis  of  the  body)  and  the  head- 
aches disappeared  for  six  months.  Improvement  was  obtained  also  by 
Beck  by  puncturing  the  lateral  ventricles  three  times  in  succession  in  a 
case  of  cerebellar  tumor;  and  by  Broca  by  drainage  of  the  ventricles  in 
a  case  of  tumor  of  the  chiasma  of  the  optic  nerve.  Lumbar  puncture 
has  also  been  employed  very  frequently  in  these  cases,  but  not  without 
some  danger.  The  rapid  evacuation  of  cerebrospinal  fluid  may  have 
brought  hemorrhage  in  vascular  tumors,  for  several  patients  died  very 
suddenly  after  this  minor  operation. 


TEE  TECHNIC  OF  TREPHINING,  RESECTION,  CRANIOTOMY, 
AND  OSTEOPLASTIC  RESECTION. 

BY  PROF.  DR.  R.  U.  KRONLEIN. 

The  surgeon  is  generally  led  to  perform  the  surgical  opening  of  the 
skull  in  order  to  gain  access  to  its  contents  at  a  certain  situation.  The 
operation  upon  the  bones  is  therefore  only  a  means  to  an  end,  and  not 
the  end  itself.  The  sound,  healthy  bones  are  only  perforated  because 
the  contents  of  the  skull  would  otherwise  not  be  directly  accessible.  Much 
less  infrequently  division  and  removal  of  a  portion  of  the  bony  skull 
are  the  real  and  only  object  of  the  operation.  Here  are  included  primary 
and  secondary  extraction  of  splinters  in  fractures  of  the  skull,  and  resec- 
tion of  the  skull  for  tumors  of  the  bones,  tuberculosis,  actinomycosis, 
syphilis,  etc. 

While  in  the  presence  of  these  indications  a  permanent  defect  of  bone 
is  an  unavoidable  result  of  operation,  modern  surgery  has  endeavored 
to  provide  a  method  of  entering  the  cranial  cavity  for  the  purpose  of 
performing  intracranial  operations  without  sacrificing  any  considerable 
portion  of  the  skull.  This  problem  has  been  satisfactorily  solved  by 
applying  the  principle  of  so-called  temporary  or  osteoplastic  resection  of 
bones  in  general  to  the  bones  of  the  skull.  W.  Wagner  (Konigshiitte)  first 
attempted  this  method,  and  demonstrated  that  it  is  possible  to  outline 
by  incision  large  portions  of  the  bony  skull  in  connection  with  the  over- 
lying skin  and  soft  parts,  to  fold  them  back  like  a  door,  and  after  com- 
pleting the  intracranial  operation  to  fit  them  back  again  into  the  opening 
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in  the  skull,  allowing  them  to  become  reunited.  The  possibility  of 
extending  this  operation  over  the  area  of  an  entire  cerebral  hemisphere 
has  recently  been  realized  by  Doyen,  with  his  bold  operation  of  "hemi- 
craniotomy." 

By  whatever  method  one  may  proceed,  a  general  requirement  in  all 
these  operations  is,  above  all,  the  most  careful  disinfection  oj  the  entire 
field  of  operation.  In  order  to  accomplish  this  purpose,  it  is  absolutely 
necessary  to  shave  the  entire  scalp,  and  the  surgeon  should  never  allow 
himself  to  be  forced  into  compromising  with  the  patient.  In  other 
respects,  the  author  retains  the  Fiirbringer  method  of  skin  disinfection, 
and  accordingly  scrubs  the  scalp  thoroughly  with  warm  water,  soap,  and 
a  brush,  following  this  with  alcohol  and  ether,  and  finally  with  a  sub- 
limate solution  (1 :  1000).  As  this  whole  operation  requires  a  great  deal 
of  time,  it  is  of  advantage  to  have  it  performed  the  evening  before  the 
day  set  for  operation.  The  head  should  then  be  covered  by  a  moist 
antiseptic  dressing,  and  the  process  of  disinfection  repeated  immediately 
before  the  operation.  Subsequent  operations  are  carried  out  under  the 
strictest  aseptic  precautions.  Here,  as  elsewhere,  the  author  decidedly 
prefers  the  dry  method  of  asepsis. 

As  far  as  anesthesia  is  concerned,  the  author  has  found  it  of  advantage 
to  use  mixed  morphine  and  ether  anaesthesia  in  adults,  and  pure  ether 
anaesthesia  in  children.  Horsley  prefers  chloroform  in  brain  operations, 
because  it  causes  less  excitation  than  ether.  The  author  recommends, 
moreover,  an  ether  mask  that  can  be  sterilized  in  toto  immediately  before 
the  operation. 

Methods  of  Operation. — Technically  considered,  the  various  opera- 
tions for  opening  the  skull  may  be  divided  into  the  following  groups : 

1.  Simply  drilling  through  the  skull. 

2.  Simple  resection  of  the  skull. 

a.  Classical  trephining  with  an  annular  saw  (trepan,  trephine). 

b.  Resection  with  the  chisel. 

3.  Osteoplastic  resection  of  the  skull. 

a.  The  method  of  Wagner. 

b.  The  method  of  Doyen. 

c.  The  method  of  Toison  and  Obalinski. 

1.  Simply  drilling  through  the  bony  roof  of  the  skull  may  be  indicated 
for  two  reasons:  First,  for  the  purpose  of  evacuating  abnormally  large 
quantities  of  fluid  in  the  ventricles  existing  under  high  tension,  either  by 
puncture  or  by  drainage.  Secondly,  for  the  purpose  of  injecting  medi- 
cated fluids  into  the  cavities  of  the  ventricles  (intracerebral  injection). 
The  last-mentioned  method  of  application  is  limited  exclusively  to-day 
to  tetanus  antitoxin,  and  is  based  upon  the  experiments  of  Roux  and 
Borrel,  who  were  able  by  this  means  to  keep  alive  guinea-pigs  that  had 
been  tetanized.  Puncture  and  drainage  for  effusion  of  the  ventricles 
have  been  sufficiently  discussed  (see  page  177).  The  technic  of  these 
operations  is  very  simple.  After  the  field  of  operation  has  been  suffi- 
ciently prepared,  the  skin  and  soft  parts  are  divided  by  a  small  incision 
as  far  as  the  bone  at  a  point  corresponding  to  the  anterior  or  inferior 
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horn  of  one  of  the  lateral  ventricles  (see  page  204),  and  the  bone  is 
immediately  perforated  in  a  perpendicular  direction  with  the  smallest 
size  Doyen  spherical  burr.  Following  this  a  sufficiently  long  hollow 
needle  is  thrust  through  the  small  drill-hole,  and  through  the  intact  dura, 
into  the  ventricle,  and  the  fluid  evacuated;  and  in  cases  of  tetanus,  the 
antitoxin  serum  slowly  injected.  A  cutaneous  suture  and  simple  aseptic 
dressing  complete  the  operation,  which  may  be  performed  under  local 
anaesthesia,  if  necessary.  The  author  does  not  see  any  advantage  in 
Kocher's  proposal,  to  thrust  the  drill  through  the  skin  and  aponeurosis 
without  previous  incision,  as  by  this  method  it  is  less  easy  to  prevent 
rupture  of  the  dura.  As  a  matter  of  fact  the  number  of  such  operations 
has  become  very  much  diminished  since  the  introduction  of  Quincke's 
lumbar  puncture  and  lumbar  injection. 

2.  Simple  Resections  of  the  Skull. — CLASSICAL  TREPHINING  WITH  AN 
ANNULAR  SAW  (trepan  or  trephine)  possesses  some  advantages  in  certain 
cases,  even  at  the  present  time.  But  owing  to  newer  methods  for  opening 
the  skull,  its  field  of  usefulness  has  become  very  limited.  This  operation 
is  characterized  by  its  safety,  easy  execution,  and  the  exactness  and 
rapidity  with  which  the  bones  of  the  vault  of  the  skull  may  be  perforated 
without  producing  concussion.  The  amount  of  blood  lost  is  small,  and 
by  exercising  ordinary  precaution  the  dura  adhering  to  the  inner  surface 
of  the  bones  may  be  protected  from  injury.  Finally  the  borders  of  the 
circular  bone  defect  are  extremely  clean  and  smooth. 

Opposed  to  these  indisputable  advantages  are  the  following  disadvan- 
tages: in  the  first  place — and  this  applies  to  all  simple  resections  of  the 
skull — the  complete  removal  of  the  button  of  bone  produces  a  permanent 
defect  of  the  skull;  and,  furthermore,  access  to  the  cranial  cavity  is 
always  limited,  for  even  by  employing  the  largest  trephine  crowns,  like 
the  early  models  of  Horsley,  for  example,  the  diameter  of  the  opening 
in  the  skull  does  not  exceed  5  cm.  Considering  all  these  factors,  the 
classical  operation  of  trephining  can  only  be  employed  to  advantage  when 
it  is  intended  to  perforate  the  skull  at  an  absolutely  definite  point,  and 
when  after  cicatrization  of  the  wound  the  resulting  opening  is  so  small 
that  the  complete  removal  of  the  button  of  bone  will  not  be  a  permanent 
disadvantage  to  the  patient.  As  a  result  of  experience  the  author  would 
limit  the  size  of  such  buttons  of  bone  to  from  2.5  to  3  cm.  in  diameter, 
an  opening  that  admits  the  introduction  of  one  finger. 

In  opposition  to  Wagner,  the  author  considers  the  classical  operation 
of  trephining  to  be  the  sovereign  method  in  those  cases  in  which  supra- 
dural  ha^matoma  from  the  middle  meningeal  artery  is  to  be  located  and 
evacuated  and  in  which  the  skull  is  intact,  or  in  case  of  sharply  localized 
and  limited  affections  of  the  cranial  bones,  which  might  necessitate 
trephining;  also  in  the  case  of  punctured  fractures  of  the  internal  table, 
exostoses,  consolidated  depressions  of  the  skull  following  previous  frac- 
tures, etc. 

The  operation  itself  is  conducted  as  follows:  Under  anaesthesia,  with 
the  head  resting  solidly  and  firmly  fixed,  the  skin  and  soft  parts,  together 
with  the  periosteum  overlying  the  site  of  trephining,  are  divided  by  a 
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single  incision.  After  control  of  hemorrhage  the  periosteum,  together 
with  the  overlying  coverings,  is  dissected  back  as  one  layer,  with  an 
elevator,  until  sufficient  area  for  the  trephine  has  been  provided.  The 
trephine  is  then  applied.  The  projecting  pyramidal  point  prevents 
slipping  during  the  first  few  turns  of  the  instrument.  As  soon  as  a  cir- 
cular cut  has  been  made  through  the  outer  table  the  pyramidal  point  is 
withdrawn  and  sawing  is  continued,  care  being  exercised,  and  the  depth 
of  the  cut  made  by  the  saw  frequently  controlled  until  the  disk  of  bone 
can  be  removed  with  an  elevator.  Auxiliary  apparatus  formerly  in  use, 
such  as  perforating  trephine,  crown-holder,  quill,  and  brush,  are  dis- 
pensed with.  Injury  of  the  dura  is  easily  avoided  if  the  operation  is 
carefully  conducted. 

RESECTION  WITH  CHISEL. — What  is  accomplished  by  the  trephine,  as 
has  been  described  above,  can  unquestionably  be  accomplished  with 
chisel  and  mallet  also,  namely,  making  a  limited  opening  in  the  closed 
skull.  As  a  matter  of  fact,  many  surgeons  prefer  the  chisel  to  the  trephine. 
It  may  be  claimed  for  the  chisel  that  it  is  possible  to  adopt  the  form  and 
size  of  the  opening  to  the  peculiarities  of  a  given  case  more  easily  than 
can  be  done  with  the  trephine.  More  important  than  this  is  the  fact 
that  by  gradually  removing  the  bone  in  flakes  with  chisel  and  mallet 
injury  to  the  dura  can  always  be  avoided.  In  addition  the  instrumen- 
tarium  is  the  simplest  imaginable.  But  opposed  to  these  advantages  are 
the  facts  that  the  operation  requires  more  time  than  trephining,  especially 
in  thick  and  compact  skulls,  and  owing  to  the  numerous  blows  with  the 
mallet  it  must  be  considered  the  more  violent  of  the  two,  even  admitting, 
as  experience  shows,  that  this  operation  does  not  actually  lead  to  a 
"pounding  of  the  brain,"  in  the  sense  of  the  cerebral  concussion  experi- 
ments of  Koch  and  Filehne.  Both  operations,  however,  accomplish 
their  purpose,  and  a  surgeon  ought  never  allow  himself  to  become  so 
dependent  upon  his  instrumentarium  as  to  proclaim  himself  capable  of 
working  only  with  either  a  trephine  or  with  the  chisel. 

When  it  is  necessary  subsequently  to  enlarge  existing  openings  in  the 
skull,  to  smooth  off  the  edges  of  bone,  to  trim  away  the  edges  of  clefts 
(as,  for  example,  in  cases  of  foreign  bodies,  knife-blades,  nails,  etc.,  which 
have  remained  embedded  in  or  broken  off  at  the  level  of  the  bone),  the 
chisel  is  an  excellent  instrument.  As  auxiliary  instruments  may  be 
employed:  Luer's  gouge-forceps,  Collin's  bone-cutting  forceps,  Langen- 
beck's  fine  elevators,  and  Horsley's  flexible  spatula,  the  latter  being 
employed  for  the  purpose  of  separating  the  dura  from  the  bone  and  at 
the  same  time  protecting  it. 

3.  Osteoplastic  Resection  of  the  Skull. — An  entirely  different  method  of 
operation  is  employed  when  it  is  intended  to  provide  free  access  to  the 
cranial  cavity  for  the  purpose  of  performing  an  operation  upon  the  brain. 
The  principal  operations  of  this  kind  known  to  modern  surgery  are :  the 
localization  and  evacuation  of  cerebral  abscesses,  the  removal  of  brain 
tumors,  the  localization  and  extraction  of  encysted  projectiles,  and  the 
exposure  and  possibly  the  excision  of  epileptogenous  zones  in  the  cerebral 
cortex.  As  emphasized  above,  all  these  problems  in  brain  surgery,  as 
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far  as  technic  is  concerned,  were  satisfactorily  solved  for  the  first  time 
by  the  method  of  Wagner.  Therefore  Wagner's  method  of  osteoplastic 
resection  of  the  skull  (1889)  signifies  a  great  and  important  progress  in 
this  province. 

WAGNER'S  METHOD. — W.  W'agner  described  his  method  as  follows: 
"The  soft  parts  of  the  respective  portions  are  divided  as  far  as  the 
periosteum  by  an  incision  outlining  the  Greek  letter  omega  (Q).  As 
soon  as  the  flap  has  retracted,  it  is  pressed  down  firmly  upon  the  skull, 
and  an  incision  is  made  through  the  periosteum  along  its  edge.  This 
incision  usually  falls  0.5  to  1  cm.  within  the  first.  The  bone  is  then 
completely  cut  through  with  a  chisel  along  the  bow  of  this  inner  omega. 
At  the  two  legs  of  the  omega,  however,  only  a  groove  is  cut,  which 
becomes  deeper  from  without  inward.  Two  narrow  chisels  are  inserted 
into  the  latter,  and  without  injuring  the  overlying  soft  parts  the  bridge 
of  bone  is  chiselled  through  subcutaneously. 

"The  area  of  bone  bounded  by  the  bow  of  the  omega,  together  with 
the  soft  parts,  can  now  be  pried  out  with  narrowr  elevators  and  folded 
back  parallel  with  the  two  legs  of  the  omega.  Between  the  latter,  the 
bone-flap  with  all  the  soft  parts  covering  it  remains  attached  to  the  rest 
of  the  scalp  by  a  pedicle  at  least  3  cm.  wide." 

This  fundamental  operation  of  Wagner  was  subsequently  modified  in 
various  ways,  and  to  great  advantage.  In  these  modifications  the  prin- 
cipal idea  was  to  shorten  and  simplify  the  tedious  and  bloody  chisel 
operation  by  employing  bone-cutting  forceps  or  bone-saws. 

Thus  Dahlgren  (1896)  recommended  for  this  purpose  his  effective 
craniotome,  with  which  the  cranial  bones  were  cut  through  step  by  step, 
starting  from  a  small  trephine-opening.  This  excellent  instrument  would 
without  doubt  have  come  into  more  general  use  had  it  not  already  found 
a  rival  in  the  revolving  circular  saw,  which  excels  it  in  effectiveness. 
Since  Salzer  (1889)  recommended  this  saw  it  has  been  generally  em- 
ployed. On  account  of  its  high  velocity  the  entire  attention  of  the  surgeon 
must  be  directed  toward  preventing  it  from  suddenly  penetrating  too 
deeply  into  and  beyond  the  dura.  It  goes  without  saying  that  the  light 
drilling  machines  of  dentists,  after  White's  system,  are  not  sufficiently 
powerful  to  overcome  the  resistance  met  by  the  circular  saw  in  cutting 
through  the  skull.  It  is  therefore  recommended  to  substitute  for  these 
hand-power  or  foot-power  apparatus  heavier  ones  propelled  by  electro- 
motor power. 

DOYEN'S  METHOD. — Such  an  electromotor  apparatus  is  employed  by 
E.  Doyen  in  performing  his  "  hemicraniectomy  temporaire,"  which  he 
first  recommended  in  the  year  1895.  His  method  is  a  real  perfection  of 
osteoplastic  resection  of  the  skull.  The  soft  parts  as  well  as  the  perios- 
teum are  first  divided  by  an  incision  corresponding  to  the  size  and  form 
of  the  flap  to  be  folded  back.  Following  this  the  bone  corresponding  to 
the  above  line  is  perforated  at  regular  intervals  at  four  or  more  points, 
with  a  "fraise  spherique,"  suggested  by  Doyen.  This  is  a  spherical  drill 
provided  with  laterally  projecting  cutting  ribs.  There  is  no  danger  of 
the  dura  being  injured  by  this  procedure.  Through  these  small  perfora- 
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tions  and  with  a  grooved  director  the  dura  is  loosened  from  the  inner 
surface  of  the  skull  and  the  bone  between  each  opening  rapidly  sawn 
through.  For  this  purpose  Doyen  employs  his  "Scie  a  curseur,"  a  very 
ingeniously  constructed  circular  saw,  which  bears  a  contrivance — a  guide 
—  which  is  inserted  through  the  drill-hole  between  the  skull  and  dura. 
This  covers  and  protects  the  dura  as  the  saw  advances  and  divides  the 
bone  from  without  inward.  The  bone-flap,  having  been  formed  in  this 
way  as  far  as  the  bridge,  the  latter  is  chiselled  through,  as  was  described 
by  Wagner.  The  whole  flap  is  then  folded  back  on  its  base.  By  this 
method  Doyen  is  able  to  perform  his  craniotomy  in  an  extraordinarily 
short  time. 

Though  technically  Doyen's  method  of  operation  is  perfect,  it  requires 
great  electromotive  force  to  drive  the  drill  and  saw,  and  this  is  not  at 
the  service  of  every  surgeon. 

METHOD  OF  TOISON  AND  OBALINSKI. — Toison,  in  Lille  (1891),  first 
suggested  and  repeatedly  employed  the  method  of  dividing  the  bone 
between  a  number  of  trephine-openings,  from  within  outward,  by  means 
of  wire  saws.  The  latter  were  passed  through  the  drill-holes,  under  the 
bone,  between  the  dura  and  inner  table.  His  "Scie  lineaire"  is  a  thin, 
flexible  saw-blade,  trapezoid  on  cross-section,  armed  with  teeth.  This 
is  essentially  different  from  the  wire  saw  which  was  offered  as  an  impor- 
tant addition  to  the  surgical  armamentarium  by  Gigli,  of  Florence,  in 
the  year  1894.  The  latter  instrument  at  once  took  the  place  of  Toison's 
saw,  for  Gigli's  serrated  wire,  as  cheap  as  it  is  simple,  will  divide  the 
hardest  bones  in  what  one  might  call  an  ideal  manner.  The  idea  readily 
occurred  of  carrying  out  Toison's  method,  not  with  the  author's  own 
saw,  but  with  Gigli's  wire  saw.  Obalinski  was  the  first  (1897)  to  employ 
this  idea,  and  thus  decidedly  improved  upon  Toison's  operation.  It  is 
of  no  great  significance  whether  the  osteoplastic  flap  be  made  four-sided,  as 
Toison  does,  or  tongue-shaped,  as  Obalinski  advised,  or  whether  four, 
five,  or  seven  drill-holes  be  made.  This  depends  principally  upon  the 
extent  and  location  of  the  field  of  operation. 

In  spite  of  the  short  time  that  has  elapsed  since  Obalinski's  suggestion, 
the  method  of  dividing  the  cranial  bones  from  within  outward  by  means 
of  Gigli's  wire  saw  has  been  modified  several  times  by  v.  Braatz,  Lauen- 
stein,  and  by  Gigli  himself.  The  modifications  relate  principally  to  a 
more  practical  method  of  leading  the  wire  saw  from  one  trephine-opening 
to  the  other,  between  the  bone  and  the  dura.  Braatz,  Gigli,  and  recently 
H.  Gross  recommend  special  cranial  probes  for  this  purpose.  Lauen- 
stein  and  A.  Podrez  recommend  a  specially  constructed  elastic  watch- 
spring.  More  experience  is  necessary  to  determine  the  value  of  these 
minor  suggestions.  P.  Sudeck  (1900)  described  and  recommended  under 
the  name  of  "trephine  drill"  a  new,  simple,  and  extremely  practical 
instrument.  This  is  particularly  true  if  it  is  propelled  by  an  electric 
motor.  It  seems  destined  to  replace  all  other  bone-saws  for  craniectomy. 
This  small  instrument,  a  slender  steel  rod,  is  provided  at  its  lower  end 
with  four  spiral  cutting  blades  wound  about  its  axis,  and  in  order  to 
protect  the  dura  is  provided  with  a  lens-shaped  tip.  By  means  of  the 
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drill- tube  of  the  electric  motor  it  is  rapidly  rotated  about  its  axis.  After 
the  skull  has  been  perforated  at  one  point  with  a  Doyen  spherical 
burr  this  instrument  is  inserted  through  the  hole  as  far  as  the  dura, 
pressed  sideways  against  the  edge  of  the  opening,  and  thus  passed  in 
the  direction  of  the  line  to  be  cut  through  the  bone.  In  this  way  it  is 
possible  to  cut  rapidly  and  safely  a  Wagner  resection-flap  according  to 
any  desired  form.  A  very  similar  trephine-burr,  which  has  been  used 
for  two  years  in  Kraske's  clinic,  was  recently  described  by  P.  Meissel 
(1900).  Furthermore,  in  the  catalogue  for  1899  of  the  S.  S.  White 
Dental  Manufacturing  Co.,  Philadelphia,  there  is  recommended  and 
illustrated  an  instrument  for  craniectomy  which  is  identical  with  Sudeck's 
burr.  It  is  called  a  spiral  osteotome. 

FIG.  91. 


Extensive  osteoplastic  craniectomy.    Bone  divided  by  Sudeck's  "trephine  drill." 

In  concluding  the  discussion  of  the  technic  of  resection  of  the  skull 
there  remains  to  be  described  the  method  of  bringing  about  bony  closure 
of  traumatic  defects  of  the  skullcap. 

The  old  opinion  still  holds  that  the  power  of  regeneration  in  the  convex 
bones  of  the  skull  following  loss  of  substance  is  small,  and  that  conse- 
quently defects  of  any  extent  are  only  filled  with  connective  tissue,  and 
not  with  bone.  In  certain  cases  such  defects  have  recently  been  observed 
to  close  through  regeneration  of  bone.  These  are,  however,  conspicuous 
exceptions,  and  as  such  they  only  confirm  the  rule.  Experience  shows 
that  the  connective-tissue  scar,  which  usually  closes  small  defects  of  the 
cranial  bones,  may  be  so  firm  and  dense  as  to  lead  one  to  believe  that 
a  production  of  new  bone  has  taken  place.  The  conditions  are  entirely 
different  in  case  of  more  extensive  defects  of  the  skull  which  are  only 
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covered  by  skin  and  scar-tissue.  Such  patients  are  considered  not  only 
extraordinarily  vulnerable  as  regards  any  violence  affecting  the  skull,  but 
their  infirmity  frequently  manifests  itself  in  an  entirely  different  manner. 
This  is  very  clearly  shown  by  an  observation  recently  communicated  by 
Konig.  Konig's  patient  had  an  extensive  traumatic  defect  in  the  left 
parietal  region.  He  "  manifested  a  degree  of  weak-mindedness  bordering 
on  idiocy,  terrible  to  contemplate,  and  suffered  from  epileptiform 
attacks."  All  these  severe  disturbances,  which  Konig  very  correctly,  no 
doubt,  referred  to  the  displacement  and  distortion  at  the  surface  of  the 
brain  in  the  region  of  the  defect,  disappeared  as  soon  as  Konig  success- 
fully brought  about  bony  closure  of  the  defect. 

Based  upon  such  experiences  it  is  altogether  justifiable  to  demand  that 
extensive  and  permanent  defects  of  bones  should  be  avoided  from  the 
beginning  in  case  of  operations  upon  the  brain,  and  that  existing  defects 
should  be  closed  secondarily  whenever  possible  as  soon  as  serious  brain 
symptoms  set  in.  The  former  indication  is  met  by  the  osteoplastic  resec- 
tion of  the  skull  described  above,  and  does  not  require  further  comment; 
the  latter,  however,  demands  special  discussion. 

Konig  (1890)  was  the  first,  in  the  case  referred  to  above,  to  close  the 
hole  in  the  bone  with  a  pedicle-flap  composed  of  skin,  periosteum,  and 
bone,  from  the  immediate  vicinity.  In  this  instance  he  used  a  superficial 
shell  of  bone  to  cover  the  defect  (including  the  outer  table  and  diploe), 
and  not  the  entire  thickness  of  the  bone.  A  short  time  previously  (1890) 
W.  Miiller,  in  Aix-la-Chapelle,  had  recommended  this  method  in  place 
of  Wagner's  osteoplastic  resection  of  the  skull.  The  author  is  of  the  same 
opinion  as  is  Konig,  that  this  Konig-Miiller  method  of  partial  resection 
should  not  enter  into  competition  with  Wagner's  method,  but  that  it 
should  only  be  employed  where  the  object  is  to  effect  bony  closure  of 
existing  defects  of  the  skull,  whether  such  defects  be  the  result  of  acci- 
dental injury  or  of  an  operation  where  extensive  removal  of  bone  is 
unavoidable  (as,  for  example,  in  case  of  tumors  of  the  bones,  tubercu- 
losis, etc.).  How  effectual  the  Miiller-Konig  method  is,  is  demonstrated 
by  the  history  of  the  patient  upon  whom  Konig  performed  the  operation 
for  the  first  time.  The  tongue-shaped  bone-flap  is  best  separated  with 
a  knife-edged  chisel  or  cut  out  with  a  very  narrow,  pointed,  flexible  saw 
(Wolfler).  In  general  one  should  follow  the  rules  of  osteoplastic  surgery. 

This  method  of  "organic  restitution"  of  lost  portions  of  the  cranial 
bones  may  be  called  "  autoplastic,"  and  must  be  considered  the  normal 
method.  It  deserves  to  take  precedence  over  those  methods  which  are 
included  under  the  term  "  heteroplastic "  operations.  The  latter  pos- 
sess this  in  common,  that  hard  materials,  having  no  connection  with  the 
edges  of  bone,  are  placed  in  the  defects  in  the  skull,  with  the  hope  and 
intention  that  they  may  become  solidly  united. 

If  the  history  of  trephining  be  traced  to  remote  times,  it  will  be  dis- 
covered that  all  those  attempts  made  with  so  much  zeal  by  numerous 
investigators  during  recent  years  have  had  their  precedents.  Thus, 
according  to  McSee,  there  is  found  in  the  collection  of  Incas  skulls  of 
Mufiiz  a  skull  in  which  a  silver  plate  had  been  let  into  a  large  defect  in 
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the  frontal  and  parietal  bones,  and  judging  from  the  condition  of  the 
edges  of  the  bone  this  must  have  been  worn  for  some  time  during  the 
life  of  the  subject.  There  is  also  a  communication,  dated  from  the  seven- 
teenth century  (1670),  by  Job  van  Meek'ren,  respecting  a  Russian  in 
whom  the  cranial  bone  of  a  dog  was  grafted  into  a  defect  in  the  skull, 
but  which  was  removed  after  a  time,  as  otherwise  the  patient  would  have 
suffered  excommunication.  The  attempt  was  repeatedly  made  during 
the  last  century  to  reinsert  the  button  of  bone  after  completion  of  trephin- 
ing and  allowing  it  to  become  reunited,  by  Phil,  von  Walther  (1820), 
Rossheim  (1830),  Wedemeyer  (1842),  and  by  others.  In  connection  with 
these  earlier  attempts,  a  number  of  surgeons  have  in  recent  times  endeav- 
ored to  close  defects  in  the  skull  by  heteroplastic  means.  It  must  be 
conceded  that  the  results  obtained  during  the  antiseptic  and  aseptic  age 
were  better  than  those  of  former  times.  Below  is  given  a  condensed 
review  regarding  newer  methods. 

1 .  Reimplantation  of  a  button  of  bone  obtained  by  trephining  into  the 
opening  in  the  bone  (Phil,  von  Walther,  1820). 

2.  Reimplantation  of  a  previously  broken-up  fragment  of  skull  into 
the  trephine-opening  (Macewen,  1888;  W.  Keen). 

3.  Grafting  decalcified  bone  (Senn,  1890;  Kiimmell,  1891). 

4.  Grafting  calcined  bone-substance  (Barth,  1895;  Landerer,  1895). 

5.  Grafting  boiled  bone  (Westerman,  1898). 

6.  Grafting  fragments  of  bone  from  the  inner  surface  of  the  tibia  of 
the  patient  (Seydel,  1889;  Sennander,  1890;  Czerny,  1893). 

7.  Grafting  a  piece  of  the  parietal  of  a  young  dog  into  the  defect  in 
the  skull  (Macewen,  1882);  a  piece  of  the  femur  of  a  dog  (Ricard,  1891; 
Succhi,  1894);  cranial  bone  of  a  goose  (v.  Jaksch,  1889). 

8.  Implanting  metal  plates,  aluminum  (Booth  and  Curtis,  1893). 

9.  Implanting  celluloid  plates  (Alex.  Frankel,  1890;  Hinterstoisser, 
1891;  v.  Eiselberg,  1891;  Berger,  1891;  Postempski,  1892). 

10.  Implanting  filagree  nets  (O.  Witzel,  1900;  Gleich,  1900). 

A  conclusive  opinion  regarding  the  value  of  these  different  methods 
cannot  be  given  at  the  present  time.  In  a  certain  number  of  cases  it 
was  possible  to  bring  about  firm  union  of  these  foreign  bodies,  for  such 
they  must  be  considered,  even  the  buttons  of  bone  from  trephining  and 
the  broken-up  fragments  of  bones  of  the  skull  that  had  been  removed; 
and  it  was  also  possible  to  confirm  these  good  results  for  years  afterward. 
But  opposed  to  these  noteworthy  results  are  a  considerable  number  of 
failures.  Either  union  failed  from  the  beginning  or  a  plate  having 
become  united  had  to  be  removed  subsequently.  Regarding  some  obser- 
vations in  which  implantation  was  successful  there  is  no  later  report 
regarding  the  permanent  result. 

It  is  repeated,  therefore,  what  was  emphasized  above,  that  the  normal 
method  of  closing  defects  of  the  skull  is  the  osteoplastic  covering  with 
living  bone-flaps  according  to  the  method  of  Miiller  and  Konig.  When, 
however,  this  cannot  be  carried  out  (owing  to  abnormal  thinness  of  the 
surrounding  cranial  bones,  lack  of  diploe,  etc.),  an  attempt  at  hetero- 
plastic operation  is  permissible.  Under  such  circumstances,  as  a  result 


CRANIOCEEEBEAL  TOPOGRAPHY.  333 

of  present  experience,  the  author  would  prefer  the  transplantation  meth- 
ods of  Westerman  and  Leydel  (see  above  under  5  and  6).  Care  should 
be  taken  to  freshen  the  entire  edge  of  the  defect,  and  to  make  certain 
that  the  transplanted  bone  fits  as  tightly  as  possible  into  the  defect; 
further,  that  blood  and  secretions  do  not  collect  beneath  the  fragment. 
The  latter  indication  can  be  most  simply  fulfilled  by  fashioning  several 
openings  at  the  edge  of  the  defect. 


CRANIOCEREBRAL  TOPOGRAPHY. 

To  determine  the  topical  relations  between  the  surface  of  the  brain 
and  the  skullcap,  and  to  express  by  means  of  simple  topographical  rules 
the  relative  position  of  the  most  practically  important  regions  of  the  brain, 
constitute  so-called  " craniocerebral  topography."  Unfortunately  this 
relative  position  is  not  absolutely  constant,  but  varies  within  surprisingly 
wide  limits  according  to  age,  size,  sex,  and  race  of  the  individual.  The 
outcome  of  this  is  that  every  such  topographical  rule  for  the  determina- 
tion of  one  or  another  point  on  the  surface  of  the  brain  can  never  be 
mathematically  accurate  in  the  concrete  case ;  moreover,  that  the  surgeon 
should  be  satisfied  if  a  rule  applies  generally  and  the  play  of  individual 
variations  does  not  exceed  certain  limits.  For  the  practical  requirements 
of  the  surgeon  it  is  sufficient  if  such  rules  apply  relatively.  For  the  prog- 
ress in  the  technic  of  surgical  operations  upon  the  brain  during  recent 
years  consists  principally  in  the  fact  that  surgeons  have  learned  not  to 
expose  only  small  areas  of  the  surface  of  the  brain,  but  to  provide  access 
to  large  and  extensive  regions  of  the  cortex,  so  that  they  may  be  explored 
with  the  eyes  and  fingers.  One  has  only  to  consider  Doyen's  "hemi- 
craniectomie  temporaire!"  In  almost  every  instance  the  boundaries  of 
those  portions  of  the  brain  to  which  access  has  been  provided  is  so  exten- 
sive that  any  individual  variation  falls  well  within  these  limits.  The 
necessity  of  exposing  the  greatest  possible  area  of  brain  surface  at  the 
outset  of  every  operation  carries  with  it  the  further  advantage  that  it 
enables  the  surgeon  to  proceed  with  few  topographical  rules. 

Having  exposed  an  extensive  region  of  the  brain  with  the  assistance 
of  the  latter,  the  next  problem  is  to  determine  the  more  exact  localization 
of  one  or  another  cortical  centre  in  the  portion  of  the  brain  that  has  been 
exposed.  How  exactly  under  circumstances  these  sites  may  be  deter- 
mined has  been  showrn  by  the  investigations  and  observations  of  Horsley 
regarding  the  motor  region  in  the  cerebral  cortex,  in  apes  as  well  as  in 
the  human  species.  Armed  with  the  special  knowledge  of  the  anatomist, 
Waldeyer  has  recently  subjected  this  entire  region  to  a  thorough  critical 
research,  and  he  arrives  at  the  conclusion  that  of  the  many  rules,  Kron- 
lein's  construction  is  evidently  the  best,  as  "it  accomplished  the  most  in 
the  simplest  way."  The  author  will  discuss  this  construction  more  fully 
below. 

Among  the  few  topographical  determinations  which  cannot  be  dis- 
pensed with,  and  which  are  the  only  ones  practically  necessary,  are  those 
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rules  according  to  which  are  located  on  the  surface  of  the  skull  the 
direction  and  position  of  the  central  fissure  (sulcus  centralis,  s.  Rolandi) 
and  the  fissure  of  Sylvius.  Knowing  the  position  of  these,  and  the 
location  of  their  upper  and  lower  ends,  one  can  find  the  location  of 
those  regions  of  the  cerebral  cortex  which  are  most  important  in  prac- 
tical surgery,  including  the  regions  of  both  central  convolutions,  the 
operculum,  frontal,  temporal,  and  parietal  lobes  of  the  cerebrum.  There 
are  many  rules  for  the  topographical  determination  of  these  two  impor- 
tant sulci  of  the  brain.  German,  French,  English,  and  American  inves- 
tigators have  endeavored  to  construct  such,  and  whoever  is  interested  in 
the  details  will  find  in  Chipault's  large  work  an  exhaustive  compilation 
and  illustrated  description  of  the  various  devices. 

The  results  of  these  rules  vary  widely.  Most  of  them  are  open  to  the 
objection  that  in  determining  the  location  of  craniocerebral  landmarks 
absolute  values  (linear  and  angular  measurements)  have  been  used. 
These  may  coincide  in  certain  cases,  but  do  not  take  into  account  the 
different  size  and  shape  of  different  types  of  skulls  and  brains.  As  the 
author  remarked  recently  on  another  occasion  the  point  to  be  aimed  at 
in  all  such  topographical  rules  should  be  the  "elimination  of  all  such 
absolute  values  and  their  replacement  by  relative  values,  which  are  in 
proportion  to  the  size  of  the  skull  and  of  the  brain,  and  which  vary 
accordingly  in  the  individual  case." 

A.  Froriep  has  subjected  the  relative  position  of  points  on  the  cerebrum 
and  roof  of  the  skull  to  a  thorough  investigation,  and  has  presented  his 
results  in  an  excellent  atlas.  Based  upon  the  material  contained  in 
Froriep's  work,  the  author  has  endeavored  to  construct  a  simple  rule 
for  the  topographical  determination  of  the  central  sulcus  and  the  fissure 
of  Sylvius  without  employing  absolute  values.  A  further  claim  that 
may  be  made  for  this  construction  is  the  fact  that  it  makes  use  of  lines 
that  are  generally  known  and  acknowledged  in  rules  for  the  measurement 
of  the  skull,  and  that  at  the  same  time  it  includes  the  rules  given  by 
v.  Bergmann  for  resection  of  the  skull,  in  locating  otitic  abscesses  of  the 
temporal  lobe,  and  by  the  author  for  the  evacuation  of  different  forms 
of  hsematoma  of  the  middle  meningeal  artery. 

In  referring  to  the  accompanying  illustration,  the  author  will  briefly 
designate  the  lines  which  enter  into  its  construction: 

1.  The  base-line,  German  horizontal  line,  auricular  orbital  line,  linea 
horizontalis  auriculo-orbitalis. 

2.  The  superior  horizontal  line,  linea  horizontalis  supraorbitalis. 

3.  The  anterior  vertical  line,  linea  verticalis  zygomatica. 

4.  The  middle  vertical  line,  linea  verticalis  articularis. 

5.  The  posterior  vertical  line,  linea  verticalis  retromastoidea. 

6.  The  line  of  Rolando  (obliqua). 

7.  The  line  of  Sylvius  (obliqua). 

The  landmarks  for  the  projection  of  lines  1  to  5  are  easily  determined 
as  follows: 

1.  The  base-line  passes  through  the  infraorbital  ridge  and  the  supe- 
rior border  of  the  auditory  meatus. 
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2.  The  superior  horizontal    passes    through  the  supraorbital  ridge 
parallel  with  the  base-line. 

3.  The  anterior  vertical  line  passes  from  the  middle  of  the  zygomatic 
arch  perpendicular  to  the  base-line. 


FIG.  92. 


Supra  orbital  line             /^ 
(Superior  Horizontal')    'K/^a 

^ 

B 

0 

K1 

Orbital-auricular  line 
(  Base  line  ) 

4.  The  middle  vertical  line  passes  from  the  head  of  the  inferior  maxilla 
perpendicular  to  the  base-line. 

5.  The  posterior  vertical  line  passes  from  the  most  posterior  point  of 
the  base  of  the  mastoid  perpendicular  to  the  base-line. 
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The  two  oblique  lines  are  constructed  secondarily;  they  are  drawn  as 
follows : 

6.  The  line  of  Rolando,  the  point  of  intersection  of  the  anterior  vertical 
and  superior  horizontal  lines,  is  connected  with  a  point  where  the  pos- 
terior vertical  line  passes  over  the  summit  of  the  head. 

7.  The  line  of  Sylvius,  by  bisecting  the  angle  formed  between  the  line 
of  Rolando  and  the  superior  horizontal  line  and  prolonging  the  line  of 
bisection  posteriorly  until  it  crosses  the  posterior  vertical  line. 

FIG.  93. 


Craniometer. 


In  this  construction  therefore  K  =  the  point  of  bifurcation  of  the 
fissure  of  Sylvius,  $  =  upper  end  of  the  fissure  of  Sylvius,  R  =  lower 
end  of  the  fissure  of  Sylvius,  Pr  =  upper  end  of  the  sulcus  of  Rolando, 
K  and  K'  --  --  Kronlein's  two  sites  for  trephining,  A  B  K'  M  =  v.  Berg- 
mann's  sites  for  resecting  the  skull  (a  rectangle). 

Although  in  a  given  case  this  construction  may  be  carried  out  on  the 
head  of  the  patient  without  special  apparatus  immediately  before  the 
operation,  it  can  be  done  more  easily  and  more  exactly  with  the  help  of 
a  craniometer,  which  the  author  has  briefly  described  and  illustrated  in 
the  two  drawings.  (Figs.  93  and  94.)  This  instrument  is  nothing  more 
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than  an  embodiment  of  the  system  of  lines  contained  in  the  author's 
construction,  and  its  application  is  readily  understood  by  any  one  ac- 


FIG.  94. 


wMWgWC 


Craniometer. 


quainted  with  the  former.    The  two  illustrations  show  the  apparatus  as 
it  is  applied  to  the  head  of  the  patient. 
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MALFORMATIONS,  INJURIES,  AND  DISEASES 

OF  THE  EAR. 


BY   PROF.  W.  KUMMEL. 


Preliminary  Remarks. — The  diseases  of  the  ear  in  this  article,  accord- 
ing to  the  general  plan  of  the  work,  can  be  treated  only  in  so  far  as  they 
present  particular  interest  for  the  surgeon.  Although  no  complete  work 
on  otiatrics  is  to  be  given,  still  a  few  hints  on  the  anatomy  and  the 
technic  of  examination  seem  to  be  in  place. 

The  outer  opening  of  the  auditory  canal  is  concealed  in  most  indi- 
viduals by  the  tragus,  which  extends  valve-like  in  front  of  it.  Mesially 
opposite  the  tragus  the  anterior  border  of  the  ear  cartilage  projects 
sharply  into  the  auditory  meatus.  At  this  point  there  is  a  bend  at  almost 
right  angles  between  the  hollow  of  the  concha  and  its  continuation,  the 
external  auditory  canal.  By  pulling  the  pinna  away  from  the  head  and 
somewhat  backward,  in  the  majority  of  cases  this  bend  can  be  almost 
completely  removed.  At  the  junction  of  the  membranous  and  bony  part 
the  canal  shows  a  wider,  but  not  always  well-marked  bend  in  the  form 
of  an  obtuse  angle  open  anteriorly  and  inferiorly.  This  can  also  be 
almost  completely  removed  by  pulling  on  the  pinna.  The  canal  thus 
stretched  runs  somewhat  less  than  65  degrees  to  the  median  plane  in 
an  almost  horizontal  direction.  The  canal  is  narrowest  at  the  junction 
of  the  cartilaginous  and  bony  portions. 

The  anteroinferior  part  of  the  wrall  of  the  canal  is  the  longest  on 
account  of  the  inclination  of  the  plane  of  the  drum-membrane;  therefore 
there  is  a  somewhat  roomy  fossa  in  front  of  the  anteroinferior  pole  of 
the  drum-membrane. 

The  drum-membrane  is  inclined  at  an  acute  angle  to  the  sagittal  as 
well  as  to  the  horizontal  plane,  and  shows  besides  a  funnel-shaped 
depression,  convex  mesially  and  of  varying  depth. 

During  life,  on  account  of  the  constant  direction  of  the  bony  part  of 
the  auditory  canal,  the  drum-membrane  and  other  structures  of  the 
middle  ear  are  always  seen  from  behind  and  somewhat  from  above. 
For  this  reason  they  do  not  appear  as  they  are  generally  presented  in 
anatomical  illustrations,  side  by  side  in  the  same  plane,  but  behind  one 
another,  foreshortened  and  in  perspective;  a  difference  the  author  has 
tried  to  present  in  Figs.  95  and  96. 

At  birth  and  in  young  children  only  the  cartilaginous  part  of  the  canal 
is  developed.  It  is  very  narrow  and  completely  filled  with  masses  of 
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epithelium.  An  exact  examination  is  therefore  possible  only  after  a 
painstaking  cleansing.  Even  then  it  is  difficult,  as  the  drum  at  this  age 
has  a  more  horizontal  position,  so  that  the  line  of  vision  almost  coincides 
with  the  plane  of  the  drum-membrane.  Drawing  the  lobe  of  the  ear 
downward  and  forward  aids  the  examination. 

To  gain  a  free  view  into  the  auditory  canal,  as  a  rule  it  is  necessary 
to  separate  the  tragus  from  the  posterior  wall  of  the  auditory  canal  and 
to  push  aside  the  hairs  at  the  meatus.  A  funnel-shaped  speculum  is 
used  for  this  purpose.  Of  the  many  varieties,  the  author  prefers  that 


FIG.  95. 


FIG.  96. 


L.Bgg. 


K.A-S. 
Ch.t. 


Pb. 


The  middle  ear  is  freely  exposed  by  the  re- 
moval of  the  anteroinferior  surface  of  the  tem- 
poral bone  and  the  central  portion  of  the  drum- 
membrane. 


A  section  has  been  made  through  the  line  a  b 
in  Fig.  95.  The  structures  in  the  middle  ear  are 
seen  as  in  otoscopic  examination.  R.e.  Recessus 
epityrnpanicus.  K.F.d.H.  Processus  brevis  of 
the  malleus.  L.Bgg.  External  semicircular 
canal.  H.Bgg.  Posterior  semicircular  canal. 
C/.  Canalis  facialis.  St.  Stapes.  K.A.S.  Body 
of  incus  (cross-section).  Ch.t.  Chorda  tympani. 
P.b.  Processus  brevis  of  the  malleus. 


of  Troltsch  with  a  flaring  outer  end.  The  speculum  should  not  be  used 
to  enlarge  the  opening;  for  this  reason  the  bivalved  instrument  has 
rightly  been  abandoned.  (Figs.  97  and  98.) 

Owing  to  the  narrowness  of  the  passage,  direct  light  can  be  employed 
in  favorable  cases  only.  In  most  instances  reflected  light,  artificial  or 
daylight  (but  not  sunlight),  is  necessary  (concave  mirror  with  central 
aperture,  introduced  by  v.  Troltsch). 

If  the  auditory  canal  is  stretched  and  then  illuminated  in  this  way, 
the  tympanic  membrane  can  be  seen  at  the  bottom  of  the  passage  as  a 
nearly  oval  surface  of  a  pearly-gray  transparent  appearance,  under  nor- 
mal conditions,  showing  in  its  anterior  and  inferior  portion  a  funnel- 
shaped  retraction  which  produces  a  triangular  reflection  of  light.  Ab- 
sence of  the  latter  is  not  of  significance,  however.  Owing  to  the  oblique 
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position  and  retraction  of  the  membrane,  its  posterosuperior  portion  is 
situated  more  in  the  line  of  vision,  while  the  anteroinferior  portion  is 
placed  more  perpendicularly  to  the  latter.  The  manubrium  and  short 
process  of  the  malleus  are  embedded  in  the  membrane,  with  their  broad 
surfaces  somewhat  turned  to  view.  (Fig.  96.)  When  the  tympanic  mem- 
brane is  very  transparent,  a  portion  of  the  long  process  of  the  incus  and 
possibly  the  head  of  the  stapes  can  be  seen,  as  in  Fig.  96.  Above  the 
short  process  of  the  malleus  is  situated  the  flaccid  portion  of  the  tympanic 
membrane,  Shrapnell's  membrane,  which  forms  a  portion  of  the  floor 
of  the  epitympanic  space.  Only  a  small  portion  of  the  malleus  and  incus 
lie  in  the  principal  part  of  the  tympanic  cavity,  which  is  bounded  exter- 
nally by  the  tympanic  membrane.  The  greater  portions  of  these  bones 
are  situated  in  the  epitympanic  space  (Kuppelraum,  H.  Hartmann), 
attic.  According,  to  the  usual  manner  of  inspecting  the  auditory  canal, 
this  cavity  is  placed  with  its  long  axis  in  the  line  of  vision ;  a  part  of  its 
floor  is  formed  by  the  innermost  portion  of  the  superior  wall  of  the  audi- 
tory canal,  also  by  Shrapnell's  membrane;  and  beyond  this  it  communi- 
cates with  the  middle  ear  (mesotympanum).  One  can  distinguish  an 
anterolateral  and  a  posteromedian  portion  which  are  separated  by  the 

FIG.  97.  FIG.  98. 


Gruber's  speculum.  Politzer's  speculum. 

bodies  and  suspensory  ligaments  of  the  malleus  and  incus.  The  smaller 
lateral  portion  borders  on  Shrapnell's  membrane  and  is  provided  with 
a  small,  narrow  opening  toward  the  mesotympanum.  The  postero- 
median portion  is  somewhat  larger,  and  communicates  freely  with  the 
mesotympanum  behind  and  to  the  inner  side  of  the  long  process  of  the 
incus  and  the  manubrium  of  the  malleus.  It  extends  above  the  roof  of 
the  auditory  canal  a  little  more  laterally  and  posteriorly — i.  e.,  in  the 
usual  direction  of  the  line  of  vision — and  in  this  portion  contains  the 
short  process  of  the  incus.  In  the  same  direction  it  is  continuous  with 
the  mastoid  antrum,  the  floor  of  which  lies  about  at  the  same  level  as 
that  of  the  epitympanic  recess  and  which,  in  respect  to  the  observer,  lies 
nearer  the  surface  of  the  temporal  bone.  Beginning  at  the  mastoid 
antrum,  a  large  number  of  air-cells  extend  radially  into  the  squamous 
portion,  petrous  portion,  and  the  mastoid  process.  They  vary  in  the 
degree  of  development  in  different  individuals,  and  are  lined  with  the 
same  delicate  mucous  membrane  as  the  antrum.  They  are  called, 
according  to  situation,  squamous  cells,  petrosal  cells,  or  mastoid  cells. 
The  inferior  mastoid  cells  are  usually  most  developed.  In  exceptional 
cases  these  cavities  may  extend  throughout  the  entire  petrous  portion  as 
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far  as  its  apex,  posteriorly  as  far  as  the  occipital  bone,  and  superiorly 
far  into  the  squamous  portion  of  the  temporal  bone. 

Beneath  the  mesotympanum  there  is  also  a  recess,  which  is  much 
shallower,  however,  than  the  epitympanic  recess  or  attic.  This  has  been 
called  recessus  hypotympanicus  by  Kretschmann,  or  cellar  (Kellerraum) 
by  Grunert.  At  the  floor  of  this  hypotympanum,  which  lies  close  to  the 
bulb  of  the  jugular  vein,  are  situated  a  large  number  of  bony  trabeculse 
covered  with  mucous  membrane,which  give  it  a  honeycombed  appearance. 

Regarding  the  topographical  relations  of  the  labyrinth,  the  author  will 
only  remark  here  that  at  the  anteroinferior  portion  of  its  inner  wall  the 
mesotympanum  communicates  with  the  scala  tympani  through  the  fenes- 
tra  rotunda  and  at  the  superoposterior  portion  with  the  vestibule  through 
the  fenestra  ovalis.  Immediately  above  the  fenestra  ovalis  is  situated 
the  posterior  peripheral  turning  point  of  the  facial  nerve,  which  here 
makes  a  distinct  curve,  and  immediately  above  the  latter  the  external 
semicircular  canal  forms  a  low  swelling  on  the  inner  wall  of  the  antrum 
and  the  epitympanic  recess  (attic),  as  in  Fig.  96.  The  posterior  semi- 
circular canal  lies  parallel  with  the  posterior  surface  of  the  petrous 
portion  immediately  above  the  sigmoid  fossa  and  a  little  to  one  side  of 
the  internal  auditory  meatus. 


CHAPTEE  VII. 

MALFORMATIONS  OF  THE  EAR. 

MALFORMATIONS  of  the  external  ear  and  the  auditory  meatus  are  rare, 
and  in  the  severe  forms  are  usually  associated  with  impaired  development 
of  the  tympanic  cavity,  and  occasionally  also  with  that  of  the  labyrinth. 
Marked  impairment  of  hearing  or  absolute  deafness  does  not  necessarily 
follow,  however. 

Congenital  fissures  in  an  otherwise  normal  external  ear  are  rare,  but 
are  relatively  most  frequent  in  the  lobe  of  the  ear  (coloboma  lobuli). 
They  usually  extend  close  beneath  the  tail  of  the  helix,  obliquely  from 
above  and  in  front,  backward  and  downward.  Schwartze  has  depicted 
one  running  in  the  opposite  direction.  Fistula?  are  found  more  frequently 
than  complete  fissures,  usually  in  front  of  and  above  the  tragus,  less 

FIG.  99.  FIG.  100 


Fistulse  auris  congenitalis.     (Grunert.)  Deformities  of  the  concha. 

frequently  in  the  concha  of  the  ear;  and  have  been  distinguished  by 
Grunert  as  "fistula?  auriculae"  from  the  above-mentioned  "fistula?  auris." 
They  are  found  most  frequently  when  the  external  ear  is  otherwise  de- 
formed, particularly  in  its  lower  portion.  Both  forms  of  fistula  are 
usually  shallow  grooves,  1  mm.  deep  at  the  most.  Occasionally,  especially 
the  deeper  ones,  they  secrete  a  serous,  frequently  somewhat  sticky  fluid ; 
occasionally  also  small  cystic  dilatations  occur.  The  secreted  fluid  may 
occasionally  cause  an  obstinate  eczema  in  the  neighborhood  of  the  fistu- 
lous  opening.  According  to  recent  investigations,  none  of  these  fistulas 
corresponds  to  the  first  branchial  cleft,  to  which  Hinsinger  previously 
referred  their  origin;  more  probably  all  such  depressions,  fistula?,  and 
fissures  must  be  referred  to  absence  of  union  between  the  swellings  and 
prominences  from  which  the  external  ear  is  derived.  A  fistula  of  the 
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first  external  branchial  cleft  must  necessarily  lie  and  open  in  front  of 
and  below  the  auditory  canal  in  a  line  between  the  auditory  meatus  and 
the  lesser  cornua  of  the  hyoid  bone.  Such  fistula3  rarely  occur.  (See 
Vol.  II.,  page  17.)  Cysts  of  this  cleft  are  more  frequent  and  may  extend 
to  the  lobe  of  the  ear. 

Auricular  appendages,  rather  improperly  called  polyotia,  produce  no 
disturbance  besides  the  deformity,  which  is  usually  of  slight  degree.  They 
occur  with  a  normal  ear  as  frequently  as  with  a  deformed  external  ear, 
and  are  always  situated  on  a  line  extending  from  the  tragus  to  the  angle 
of  the  mouth,  corresponding  to  one  of  the  transverse  facial  clefts.  Occa- 
sionally one  finds  a  chain  of  them.  These  formations  consist  of  reticular 
cartilage  covered  with  fat  and  epidermis;  they  vary  much  in  form,  may 
be  shaped  like  a  leaf  or  horn,  frequently  bifurcated,  occasionally  of  con- 
siderable size.  At  times  they  have  attached  to  them  fibres  of  the  muscles 
of  the  face,  and,  in  consequence  of  contractions  of  the  latter,  may  have 


FIG.  101. 


FIG.  102 


Deformity  following  perichondritis. 


Malformation  of  the  ear  lobe. 


very  comical  motions.  Where  such  appendages  are  considerably  devel- 
oped, the  rest  of  the  external  ear  is  placed  with  its  inferior  extremity 
pushed  forward,  so  that  it  occupies  a  more  horizontal  position.  (Figs. 
103  and  104.) 

By  "crippling"  of  the  pinna  of  the  ear,  the  author  means  a  deformity 
as  a  result  of  which  the  auricle  markedly  differs  from  the  normal  in 
respect  to  form  and  size.  Thus  there  are  "macrotia"  and  "microtia," 
without  other  important  disfigurement  of  the  pinna;  more  frequently 
there  are  found  abnormally  small  ears,  more  rarely  abnormally  large 
ears,  which  show  marked  deformity. 

The  milder  grades  of  congenital  deformity  have  recently  attracted  the 
attention  of  anthropologists  and  psychiatrists.  On  the  one  hand,  they 
have  been  brought  forward  in  connection  with  the  phylogenetic  develop- 
ment of  the  pinna;  on  the  other  hand,  they  have  been  considered  as 
stigmata  of  degeneration  in  connection  with  hereditary  taint.  (See  works 
of  Lombroso,  Gradenigo,  and  others.) 
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On  account  of  more  serious  disfigurement  the  rolling  in  or  rudimentary 
development  of  larger  portions  of  the  pinna  may  occasionally  render 
surgical  assistance  necessary,  particularly  if  the  pinna  projects  to  a 
marked  degree,  and  for  this  reason  the  deformity  cannot  be  concealed 
by  the  manner  of  dressing  the  hair.  Rolling  in  generally  involves  only 
the  helix,  the  ear  appearing  shortened  from  above  and  behind ;  occasion- 
ally, as  in  a  case  noted  by  Stetter,  the  auditory  meatus  is  obstructed  by 
a  kind  of  valve  and  hearing  impaired.  The  treatment  of  possible 
disease  of  the  ear  may  be  rendered  very  difficult  by  such  a  deformity. 

Extensive  defects  of  the  pinna  with  normal  formation  of  the  existing 
portions  are  rare.  Most  frequently  there  is  absence  or  impaired  develop- 
ment of  the  lobe  of  the  ear.  Schwartze  depicts  a  case  in  which,  on  the 
contrary,  the  lobe  of  the  ear  was  the  only  portion  present.  A  number  of 
methods  for  the  plastic  repair  of  such  absent  portions  of  the  pinna  have 

FIG.  103.  FIG.  104. 


Auricular  appendages.  Auricular  appendages. 

been  theoretically  suggested,  as,  for  example,  those  of  Szymanowski, 
Dieffenbach,  and  others.  A  good  cosmetic  effect  is  best  attained  by 
employing  a  reduplicated  flap  from  the  skin  of  the  neck  or  the  mastoid 
process.  The  flap  may  also  be  formed  from  the  posteroir  surfaces  of 
the  pinna  and  the  resulting  defect  covered  by  a  Thiersch  or,  still  better, 
by  a  Kraus  skin-graft. 

Rolling  in  of  the  helix  most  frequently  offers  opportunity  for  operative 
treatment.  It  may  occasionally  be  removed  by  extending  the  attachment 
of  the  pinna  further  upward  or  backward  by  removing  a  suitable  portion 
of  skin.  In  one  case  Stetter  undermined  a  bridge  of  skin  behind  the  ear 
which  extended  as  far  as  the  pinna.  This  he  formed  into  a  broad  trans- 
verse fold  and  made  the  resulting  shortening  permanent  by  means  of  a 
mattress  suture.  The  result  was  that  the  rolled-up  edge  of  the  pinna 
was  raised  and  broadened.  Incision  and  resection  of  the  respective  por- 
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tion  of  the  cartilage  of  the  ear  often  facilitate  very  much  the  correction 
of  such  curvature.  Ears  that  simply  project  may  be  improved  in  the 
manner  of  their  attachment  by  corresponding  excision  of  the  skin.  In 
order  to  remove  the  deformity  caused  by  a  very  large  ear,  the  combina- 
tion of  a  number  of  cuneiform  excisions  can  be  employed,  particularly 
by  the  method  suggested  by  Trendelenburg. 

Clefts  of  the  external  ear  should  be  closed  by  plastic  operation  as  in 
the  case  of  harelip.  Disfiguring  auricular  appendages  can  be  removed 
without  difficulty.  One  should,  however,  not  cut  too  deeply,  as  occa- 
sionally they  are  very  close  to  one  of  the  larger  branches  of  the  facial 
nerve.  If  it  should  happen  that  there  are  defects  of  the  pinna  at  the 
same  time,  they  may  be  employed  to  repair  the  latter.  It  is  naturally 
impossible  to  give  definite  rules  for  a  single  case. 

The  only  malformation  of  the  auditory  meatus  observed  is  complete 
absence — "atresia  autis."  This  very  rarely  affects  only  the  cartilaginous 
portion,  but  more  frequently  the  bony  portion  also.  At  the  same  time, 
in  most  cases  the  mastoid  process  is  poorly  developed.  Frequently  the 
pinna  is  markedly  deformed  and  frequently  also  displaced  forward 
and  downward.  At  the  site  of  the  cartilaginous  canal  there  is  found  firm 
connective  tissue.  At  the  site  of  the  bony  canal  is  solid  bone.  Very 
frequently  there  are  present  also  fistulous  tracts,  mentioned  above,  par- 
ticularly in  front  of  the  rudimentary  pinna,  and  these  are  not  infre- 
quently mistaken  for  a  rudimentary  auditory  canal  by  parents  as  well 
as  by  the  attending  physician,  attempts  being  made  to  dilate  the  tract, 
naturally  to  no  purpose.  A  normal  tympanic  membrane  is  usually  not 
present  in  such  cases,  and  therefore  nothing  can  be  hoped  for  through  the 
construction  of  an  artificial  auditory  canal.  Even  if  the  tympanic  cavity 
is  developed,  it  is  very  doubtful  whether  improvement  in  hearing  can  be 
obtained  by  constructing  an  artificial  fistula  toward  the  antrum.  So  far 
all  attempts  have  failed. 

In  regard  to  congenital  exostoses  of  the  auditory  canal,  see  Chapter  IV. 


CHAPTEE.  VIII. 

INJURIES  OF  THE  EAK. 


FIG.  105. 


WOUNDS   OF   THE   PINNA;   OTILEMATOMA. 

ON  account  of  its  exposed  position  the  external  ear  is  very  liable  to 
be  injured.  This  occurs  more  frequently  as  the  result  of  violence  with 
blunt  objects  than  with  sharp  weapons. 

Incised  and  lacerated  wounds  are  most  frequently  caused  by  "  schlager-" 
and  sabre-blow7s.  These  may  completely  cut  off  pieces  of  the  ear,  trans- 
versely or  parallel  with  its  flat  surface,  or  produce  extensive  laceration. 
Portions  of  or  the  entire  auricle  may  be  torn  or 
crushed  off,  as  by  the  bite  of  a  horse.  The  loss  of 
either  large  portions  or  of  the  entire  auricle  results  in 
serious  deformity.  Hearing  is  impaired  if  the  injury  is 
followed  by  narrowing  of  the  auditory  canal.  The 
entire  ear  is  never  cut  off  completely  unless  the 
cutting  or  tearing  instrument  follows  an  unusual 
direction;  as  a  rule  greater  or  smaller  portions  of  the 
cartilage  of  the  concha  are  preserved,  especially  those 
parts  in  the  vicinity  of  the  auditory  canal.  They  may 
possibly  be  used  later  for  plastic  purposes  or  for  the 
attachment  of  artificial  contrivances. 

Fortunately  the  auricle  possesses  great  vitality 
Primary  union  frequently  takes  place  even  if  the 
edges  of  the  wounds  are  contused;  and  it  is  even  pos- 
sible that  after  having  been  completely  severed  the  perichon(jritis  of  the 
auricle  may  grow  on  if  carefully  sutured.  In  order  to  concha.  (Biehi.) 
produce  this  result  hemorrhage  should  be  carefully 
controlled;  at  the  same  time  care  must  be  taken  to  prevent  foreign 
bodies — i.  e.,  ligatures — from  remaining  in  the  wound.  It  is  better  to 
transfix  a  spurting  artery  in  the  vicinity  of  a  wound  than  to  apply  even  a 
very  fine  ligature  within  the  wound  itself.  A  great  deal  depends  upon 
exact  coaptation  of  the  wound-edges;  in  order  to  accomplish  this  it 
may  be  necessary  to  trim  the  surfaces  of  the  wound  when  these  are 
irregular.  When  such  severed  portions  grow  on,  partial  gangrene  occa- 
sionally occurs.  As  a  rule  this  affects  only  the  most  superficial  layers  and 
thus  produces  little  damage;  but  the  respective  portion  will  have  a 
cicatricial  appearance.  Care  must  be  taken,  particularly  in  the  edge  of 
the  helix,  to  preserve  even  very  small  pieces  that  have  been  cut  off. 
Very  small  defects  may  produce  disfigurement  and  attract  attention 
unpleasantly. 

(  347  ) 


348  INJURIES  OF  THE  EAR. 

Minor  injuries  which  divide  the  pinna  in  an  oblique  direction  are  also 
troublesome.  In  such  cases  it  may  be  difficult  to  fit  together  and  suture 
the  edges  of  the  wound  in  such  a  way  as  to  obtain  a  satisfactory  cosmetic 
effect.  The  edges  of  the  wound  should  be  brought  together  with  a  few 
heavy  sutures  and  fine  silk  or  wire  sutures  carefully  applied.  Subse- 
quently the  deep  temporary  sutures  may  be  removed. 

Injuries  of  the  ear  inflicted  with  blunt  objects,  such  as  canes,  slats,  or 
similar  objects,  may  appear  very  much  like  incised  wounds,  as  the  skin 
on  the  lateral  surface  of  the  auricle  is  very  thin  and  rather  firmly  adherent 
and  therefore  presents  sharp  edges  when  torn.  But  even  such  a  blow 
must  be  quite  forcible  and  struck  with  a  narrow  edge,  as  the  skin  of  the 
auricle  possesses  considerable  elasticity  and  fracture  of  the  cartilage  is 
more  apt  to  occur  than  laceration  of  the  skin.  Such  fractures  of  the 
cartilage  and  severe  contusions  of  the  auricle  as  a  whole  are  apt  to  cause 
othsematoma  if  the  skin  remains  untorn. 

The  cause  of  othsematoma  has  until  recently  been  a  question  for  debate 
among  psychiatrists.  According  to  these  communications,  it  appears 
that  this  affection  occurs  more  frequently  among  insane  individuals, 
particularly  those  suffering  from  paralytic  dementia,  than  in  those  who 
are  mentally  sound.  Virchow,  L.  Meyer,  Parreidt,  and  others,  have 
discovered  in  the  ears  of  such  patients  changes  similar  to  those  found 
in  the  auricular  and  costal  cartilages  of  old  men — fibrous  transformation 
and  focal  softening.  Although  it  must  be  assumed  that  there  is  increased 
predisposition  in  such  individuals,  trauma  is  probably  necessary  for  the 
production  of  otha?matoma.  The  degree  of  trauma  necessary  may  be 
very  slight.  Sometimes  it  is  impossible  to  obtain  any  information  in  this 
respect,  even  in  those  who  are  mentally  sound  (Schwartze  and  others). 

Occasionally  othsematoma  has  been  observed  in  carpenters  who  have 
carried  a  beam  on  their  shoulder,  which  suddenly  turned,  so  as  to  strike 
the  ear  with  its  edge;  also  where  the  auricle  has  been  rolled  with  the 
hand,  as  practised  by  schoolmasters,  and  which  is  also  a  favorite  pastime 
among  rough  boys.  In  such  instances  hsematoma  is  probably  due  to 
fracture  of  the  cartilage  and  usually  of  moderate  extent. 

The  most  extensive  hsematoma  is  found  on  the  side  of  the  auricle 
toward  the  head,  where  the  skin  is  comparatively  loosely  attached.  As, 
however,  this  surface  possesses  a  comparatively  rich  lymph-supply,  blood 
is  absorbed  in  a  relatively  short  time.  There  are  hardly  ever  further  dis- 
turbances. On  the  outer  surface  of  the  pinna,  cartilage,  perichondrium, 
and  subcutaneous  tissues  insensibly  merge  into  each  other,  and  thus 
small  pieces  of  cartilage,  together  with  the  perichondrium,  are  frequently 
torn  off  by  extravasated  blood.  Blood  tumors  do  not  develop  to  such 
great  size  as  on  the  other  surface,  but  on  account  of  the  small  number 
of  lymph  vessels  extravasated  blood  is  slowly  absorbed  from  the  subcu- 
taneous tissues,  and  as  a  result  the  cartilage  is  frequently  the  seat  of 
chronic  inflammation  which  may  lead  to  thickening  and  finally  to  cica- 
tricial  contraction  of  the  latter.  Whether  infection  of  the  extravasated 
blood  necessarily  occurs  remains  doubtful.  Owing  to  the  thinness  of  the 
epidermis,  this  might  possibly  occur  without  solution  of  continuity. 
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Bloch  has  noted  that  ears  thus  affected  become  hypersesthetic.  Fresh 
injury  may  escape  notice,  and  as  a  result  of  being  frequently  repeated 
chronic  perichondritis  can  occur  without  infection.  If,  however,  infec- 
tious perichondritis  occurs  and  an  abscess  forms,  with  necrosis  of  por- 
tions of  cartilage,  deformity  may  be  still  more  severe.  Cicatricial  con- 
traction takes  place  in  such  a  manner  that  the  helix  is  rolled  in  and 
turned  down,  and  the  auditory  canal  may  become  contracted.  In  the 
severest  forms  the  auricle  becomes  transformed  into  a  shapeless  mass  in 
which  hardly  a  trace  of  its  original  form  can  be  recognized.  This  con- 
spicuous deformity  is  depicted  in  old  Greek  statues  of  prize-fighters. 
It  is  very  probable  that  their  opponents,  whose  fists  were  armed  with 
the  csestus,  frequently  inflicted  such  injuries.  Virchow  found  a  similar 
condition  in  Japanese  pugilists.  Very  probably  this  condition  will  soon 
be  recognized  as  an  occupation  affection  among  professional  boxers,  as 
Bloch  observed  it  in  acrobats  who  were  engaged  in  "  saltomortale " 
performances. 

Fortunately  such  severe  disfigurement  does  not  necessarily  take  place. 
If  a  hsematoma  is  protected  from  infection  and  further  injury,  perichon- 
dritis may  not  occur.  Infection  is  frequently  unavoidable  if  the  skin  of 
the  auricle  is  so  severely  crushed  that  nutrition  is  impaired  and  infectious 
germs  can  pass  through  the  thin,  necrotic  tissue.  Or  at  the  moment  of 
injury  micro-organisms  may  lodge  in  small  tears  of  the  skin,  which 
quickly  heal,  and  thus  infection  take  place.  If  the  latter  occurs,  incision 
should  be  promptly  performed  at  the  first  signs  of  inflammation.  If  an 
extravasation  is  not  infected,  it  is  unwise  to  empty  it  by  incision  even 
with  all  antiseptic  precautions.  Incision  does  not,  moreover,  accomplish 
much,  for,  as  has  been  observed  a  number  of  times,  extravasation  may 
reaccumulate  in  a  very  short  time.  Evacuation  by  means  of  puncture 
with  a  Pravaz  aspirating-needle  is  less  dangerous ;  but  even  then  extrav- 
asation may  reaccumulate  within  a  few  hours  after  evacuation  in  spite 
of  a  well-applied  compress,  as  the  author  can  testify.  Massage  seems 
more  useful  in  such  cases.  The  fact  that  these  portions  of  the  skin  are 
poorly  supplied  with  bloodvessels  and  lymphatics  would  be  in  favor  of 
this  method  of  treatment.  A  compression-bandage  does  not  accomplish 
much.  Painting  thickly  with  collodion  may  produce  considerable  press- 
ure. In  one  case  in  which  the  author  employed  it,  it  almost  produced 
gangrene  of  the  pinna.  The  principal  remedy  is  the  protection  of  the 
ear  from  additional  injury. 

BURNS,  FROSTBITE,  AND  INJURIES  OF  THE  EXTERNAL 
EAR  CAUSED  BY  CAUSTICS. 

Burns  of  the  pinna  of  moderate  extent  caused  by  contact  of  hot  fluids 
or  caustic  substances,  more  frequently  by  live  steam,  are  rather  rare  and 
without  much  significance,  unless  at  the  same  time  the  lining  of  the 
auditory  canal  and  the  drum-membrane  are  injured. 

The  pinna  is  very  liable  to  be  frostbitten,  as  it  is  situated  at  the 
periphery  of  the  body,  and  therefore,  like  other  projecting  organs,  is  not 
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well  nourished  (v.  Recklinghausen).  In  severe  cases  freezing  may  be 
followed  by  perichondritis,  with  the  same  termination  as  in  that  produced 
by  other  causes;  also  by  partial  or  complete  gangrene  of  the  auricle; 
also  calcification  or  ossification  of  the  cartilage  of  the  pinna. 

If  the  external  auditory  canal  be  injured  at  the  same  time,  these 
injuries  acquire  serious  significance. 


INJURIES  OF  THE  EXTERNAL  AUDITORY  CANAL. 

The  external  auditory  canal  is  occasionally  injured  at  the  same  time 
as  the  auricle,  either  by  sharp  instruments  or  through  violence  with  blunt 
objects.  Care  should  be  taken  to  avoid  contraction  of  the  canal  from 
cicatricial  folds  by  firmly  packing  with  iodoform  gauze,  or  by  inserting 
a  suitable  piece  of  glass  or  lead  tubing  or  celluloid  catheter.  In  case 
of  necessity  a  piece  of  beeswax  will  answer  the  purpose.  Insertion  of  a 
rubber  drain  is  not  recommended.  It  always  leads  to  the  formation  of 
areas  of  ulceration  or  even  extensive  gangrene  of  the  auditory  canal, 
especially  if  there  is  suppuration  from  the  latter.  Suppuration  is  very 
liable  to  be  caused  by  defects  in  the  wall  of  the  auditory  canal  situated 
beyond  the  site  of  stenosis.  The  drainage  of  secretions  arising  from  these 
defects  may  be  seriously  hindered  by  stenosis.  Under  such  circumstances 
they  frequently  cause  the  formation  of  polypoid  granulations  and  com- 
plete obstruction  of  the  small  opening.  These  conditions  may  be  fol- 
lowed by  perichondritis  and  periostitis  of  the  auditory  canal,  combined 
possibly  with  rupture  of  the  pus  into  the  loose  connective  tissue  surround- 
ing the  auditory  canal  and  the  formation  of  peri-auricular  phlegmon. 
In  the  event  of  such  a  rare  occurrence,  it  might  be  difficult  to  determine 
whether  as  a  result  of  injury  there  was  inflammation  of  the  auditory 
canal,  of  the  middle  ear,  or  possibly  some  complication  of  the  latter  in 
the  form  of  mastoid  disease.  It  may  be  necessary  to  remove  the  stenosis 
in  order  to  clear  up  the  diagnosis.  Thus,  in  a  case  of  the  author,  in 
which  the  auricle  of  a  young  child  was  injured  by  a  kick  from  a  horse, 
only  after  the  resulting  stenosis  had  been  treated  for  three  months  was 
it  possible  to  discover  that  the  sole  source  of  the  rather  profuse  and  foul- 
smelling  pus  was  a  small  defect  of  the  skin,  with  exuberant  granulations, 
situated  in  the  deeper  portions  of  the  auditory  canal. 

If  stenosis  has  actually  developed,  hearing  may  be  impaired;  even  if 
atresia  is  not  complete,  the  slightest  accumulation  of  wax,  or  a  slight 
swelling  of  the  walls  of  the  auditory  canal  accompanying  otitis  externa 
will  prevent  the  entrance  of  sound.  In  addition,  the  treatment  of  an 
incidental  otitis  media  may  be  rendered  difficult ;  therefore  stenosis  must 
frequently  be  removed.  In  doing  this  one  is  frequently  limited  to  incision 
or  excision  of  the  stenosis  with  subsequent  mechanical  dilatation.  In 
obstinate  cases,  one  might  expose  the  auditory  canal  behind  by  means 
of  an  incision  and  proceed  according  to  the  methods  employed  in  pyloro- 
plasty;  but  the  author  has  never  attempted  this  operation  himself. 
Ostmann  has  recommended  electrolysis,  and  it  has  apparently  been  of 
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service.  After  being  destroyed  by  electrolysis  the  scars  at  the  site  of 
stenosis  are  so  rapidly  covered  with  epidermis  that  subsequent  cicatricial 
contraction  is  slight.  If  stenosis  involves  the  bony  portions,  the  best 
plan  is  to  abstain  from  all  other  methods  and  to  proceed  as  in  Korner's 
plastic  operation  on  the  auditory  canal.  (See  page  406.) 

There  are  still  to  be  considered  fractures  and  fissures  of  the  antero- 
inferior  bony  wall  of  the  auditory  canal  as  the  result  of  falls  or  blows 
on  the  chin.  They  are  occasionally  combined  with  other  fractures  of 
the  petrous  portion,  but  in  most  instances  they  occur  alone.  In  addition 
to  hemorrhage  from  the  ear  through  laceration  of  the  lining  of  the  canal, 
there  may  occur  exostoses  of  the  respective  portions  of  bone  as  a  result 
of  poor  union  or  excessive  callus;  otherwise  these  injuries  produce  no 
effect. 

Injuries  of  the  external  auditory  canal  as  a  result  of  accidental  splashing 
with  hot  fluids  or  caustics  are  as  a  rule  prevented  by  the  position  of  the 
tragus  in  front  of  the  external  auditory  meatus.  If,  however,  the  indi- 
vidual is  lying  on  his  side  and  such  fluids  are  deliberately  poured  into 
the  ear,  as  is  sometimes  done  by  rough  individuals  in  order  to  wake  up 
suddenly  a  sleeping  fellow- workman,  severe  injuries  may  follow.  These 
may  even  endanger  life  on  account  of  the  proximity  of  the  meninges  and 
the  cavities  of  the  labyrinth.  When  the  fluids  are  sufficiently  hot,  as  in 
the  case  of  molten  lead,  death  might  take  place  immediately.  The 
auditory  canal  tolerates  superficial  momentary  action  of  strong  caustic 
substances  relatively  well;  even  subsequent  cicatricial  stenosis  is  rare, 
as  its  lining  is  held  rather  tense  by  the  cartilaginous  ring.  The  drum- 
membrane,  however,  may  be  completely  destroyed  as  a  result  of  such 
action,  with  resulting  long-continued  suppuration. 

If  lead  or  other  fluid  metal  is  poured  into  the  auditory  canal,  the  treat- 
ment may  occasionally  be  rendered  difficult  on  account  of  the  complete 
filling  of  the  lumen  with  the  hardened  metal.  Such  metal-castings  can, 
as  a  rule,  be  removed  only  by  being  broken  up.  As  a  result  of  such  burns 
otitis  externa  generally  occurs.  Tenderness  is  in  most  instances  very 
great,  even  if  the  mildest  measures  are  used.  The  treatment  of  such 
injuries  frequently  requires  general  anaesthesia,  and  even  under  such 
conditions  may  be  very  difficult  if  some  of  the  metal  has  reached  the 
accessory  spaces  of  the  tympanic  cavity.  In  such  cases  opening  freely 
the  cavities  of  the  middle  ear  is  indicated,  the  more  so  as  on  account 
of  the  injury  hearing  is  generally  destroyed  and  need  not  be  considered. 


FOREIGN  BODIES  IN  THE  EXTERNAL  AUDITORY  CANAL. 

Foreign  bodies  frequently  enter  the  external  ear  accidentally  or  are 
deliberately  placed  there.  The  majority  of  them  are  found  in  children; 
sometimes  the  latter  insert  them  through  playfulness;  at  times  itching, 
occurring  particularly  in  eczema  of  the  auditory  canal,  may  be  respon- 
sible for  these  manipulations.  Foreign  bodies  of  all  kinds  are  employed 
— buttons,  pieces  of  toothpicks  and  matches;  most  frequently,  cherry- 
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stones,  peas,  beans,  glass-beads,  small  stones,  and  other  spherical  objects. 
In  adults  the  foreign  bodies  are  usually  broken-off  pieces  of  instruments 
inaptly  employed  for  the  removal  of  wax;  plugs  of  cotton  are  not  infre- 
quently left  in  the  ear.  In  addition,  insects  are  found.  The  belief  that 
the  so-called  ear-wigs  (Forfi.cy.la)  enter  the  ear  is  unfounded. 

Most  foreign  bodies,  especially  in  children,  remain  in  the  outer  end 
of  the  auditory  canal  immediately  behind  the  projecting  limen  conchse. 
If  they  are  found  further  inward,  this  is  generally  the  result  of  unskilful 
and  persistent  attempts  at  removal  made  either  by  the  patients  them- 
selves or  by  relatives.  Even  physicians  occasionally  make  blunders  in 
attempting  such  removal,  especially  as  to  choice  of  instruments.  It 
is  stated  in  all  text-books  that  forceps  or  bullet-forceps  are  least  adapted 
for  the  removal  of  foreign  bodies  from  the  auditory  canal,  particularly 
firm  and  smooth  objects.  But  in  spite  of  this,  one  of  these  instruments 
is  always  the  first  to  be  employed.  If  it  slips,  as  it  usually  does,  the 
foreign  body  naturally  advances  deeper,  and  if  the  attempt  at  removal 
is  persisted  in  sufficiently  long,  it  will  reach  that  narrow  portion  at  the 
boundary  between  the  cartilaginous  and  the  bony  portion  of  the  canal 
from  which  it  is  still  more  difficult  to  dislodge  it.  The  foreign  body  is 
then  very  liable  to  reach  the  recess  which  is  formed  at  the  innermost 
anteroinferior  portion  of  the  auditory  canal,  where  it  is  almost  inacces- 
sible. Small  foreign  bodies,  such  as  minute  insects,  may  be  completely 
concealed  in  this  recess. 

Treatment. — As  long  as  a  foreign  body  is  situated  in  the  cartilaginous 
portion  of  the  auditory  canal  it  can  usually  be  easily  removed  by  directing 
a  forcible  stream  of  water,  with  a  syringe,  into  the  auditory  canal,  the 
latter  being  well  retracted  and  stretched  as  in  making  examinations. 
This  method  is  usually  successful  unless  sharp  projections  on  the  foreign 
body  cause  it  to  be  caught  in  the  wall  of  the  auditory  canal.1  If  the 
stream  of  water  is  not  successful  and  the  patient  is  quiet,  and  the 
foreign  body  can  be  seen  with  the  aid  of  light  and  mirror,  an  attempt 
may  be  made  to  pass  a  probe  bent  at  right  angles,  or  a  small,  well- 
rounded  hook,  past  the  foreign  body,  and  to  withdraw  the  latter 
with  the  hook.  Sharp  hooks,  which  are  frequently  employed,  are  only 
adapted  to  the  removal  of  soft  bodies,  particularly  swollen  seeds  or 
fruit-stones;  but  even  in  these  cases  care  should  be  exercised,  as  the 
sharp  hook  may  penetrate  the  substance  of  the  foreign  body  and  severely 
injure  the  walls  of  the  auditory  canal  during  the  act  of  removal.  As 
in  most  cases  surgeons  have  to  do  with  children,  and  as  the  latter  soon 
become  restless  if  attempts  at  removal  are  not  immediately  successful, 
such  cases  are  best  treated  under  general  anaesthesia.  It  is  advisable 
to  be  guided  by  the  fact  that  most  foreign  bodies,  as  far  as  the 
danger  of  infection  is  concerned,  may  remain  in  the  auditory  canal  for 
a  long  time  without  producing  the  slightest  injury,  and  that,  moreover, 
removal  frequently  becomes  much  easier  after  the  lapse  of  some  time. 

1  Living  insects  should  be  previously  killed  by  dropping  in  alcohol,  carbolized  glycerin,  or 
simply  oil,  etc.,  in  order  that  they  may  not  be  able  to  retain  their  hold. 
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There  is  only  a  minimal  degree  of  reaction  following  the  entrance  of  a 
foreign  body  unless  the  auditory  canal  has  been  injured  as  a  result  of 
unsuccessful  attempts  at  removal,  and  unless  at  the  same  time  infection 
of  the  wall  of  the  auditory  canal  has  occurred.  And  even  if  slight 
inflammation  does  occur,  it  may  be  successfully  treated  by  the  applica- 
tion of  cold  and  antiseptic  substances  (iodoform-glycerin,  carbolic  acid 
glycerin,  etc.).  The  swelling  accompanying  such  inflammations  is  the 
greatest  obstacle  to  removal,  rendering  the  insertion  of  any  instrument 
very  painful,  the  narrowing  of  the  canal  making  inspection  impossible. 

It  is  difficult  to  realize  what  a  number  of  accidental  injuries  are  pro- 
duced by  attempts  to  remove  foreign  bodies  from  the  auditory  canal, 
even  by  physicians.  These  injuries  are  most  severe  if  a  foreign  body 
is  only  suspected  to  be  present;  and  particularly  when,  as  a  matter  of 
fact,  none  was  inserted,  or,  as  occasionally  happens,  where  it  was 
inserted  only  a  short  distance  and  has  fallen  out.  That  in  such  cases 
the  drum-membrane  should  have  been  perforated  with  instruments 
employed  in  the  removal  of  foreign  bodies  is  excusable.  Repeatedly, 
however,  the  malleus  and  even  the  incus  and  stapes  have  been  extracted 
in  place  of  a  foreign  body  that  never  existed.  Even  more  serious  injuries 
have  been  reported — penetration  of  the  promontory  by  the  extraction 
instrument,  perforation  of  the  tegmen  tympani,  and  other  unfortunate 
occurrences.  Recently  in  such  a  case  a  lawsuit  resulted  in  the  conviction 
of  a  practitioner  for  malpractice.  Naturally,  all  surgical  attempts  do 
not  terminate  so  seriously,  but  extensive  laceration  of  the  auditory  canal, 
accidental  perforation  of  the  drum-membrane,  etc.,  are  frequently  seen 
at  the  present  day  in  spite  of  many  warnings.  It  may  be  noted  here 
that  the  danger  of  seeds  swelling  in  consequence  of  irrigation  is  over- 
estimated. If  the  object  is  not  removed  by  irrigating,  it  may  swell;  but 
if  attempts  at  irrigation  fail,  softening  may  be  waited  for,  and  then  with 
proper  instruments  and  further  irrigation  the  body  may  be  broken  up 
and  removed.  Swelling  may  be  combated  by  injecting  a  syringeful  of 
alcohol.  At  the  same  time  alcohol  is  an  excellent  substance  with  which 
to  treat  the  otitis  media  which  may  follow  such  attempts  at  removal; 
to  it  may  be  added  also  0.1  per  cent,  corrosive  sublimate. 

All  forcible  attempts  at  removal  should  be  omitted  unless  rendered 
necessary  by  a  very  painful  otitis  externa  caused  by  the  foreign  body 
or  by  attempts  at  its  removal,  or  by  other  severe,  especially  cerebral 
manifestations.  If  in  such  urgent  cases  one  has  to  deal  with  an  inacces- 
sible foreign  body,  one  that  has  penetrated  to  the  tympanic  cavity  and 
that  cannot  be  detected  on  inspection,  or  if  under  anaesthesia  it  is  im- 
possible to  insert  a  blunt  hook  behind  the  foreign  body  without  inflicting 
injury,  or  if  the  auditory  canal  is  so  narrow  that  it  seems  impossible  to 
pass  the  foreign  body  through  it,  it  is  better,  instead  of  further  attempts 
at  extraction,  to  make  a  curved  incision  as  far  as  the  bone,  behind  the 
auricle,  and  to  incise  the  posterosuperior  wall  of  the  auditory  canal  in 
a  longitudinal  direction  as  far  as  possible,  using  a  grooved  director  in 
the  auditory  canal  as  a  guide.  By  means  of  this  wide  incision  removal 
can  usually  be  easily  effected.  Occasionally  it  may  be  necessary  to 
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open  the  bony  canal  at  its  posterosuperior  aspect  with  a  chisel,  through 
the  wound  behind  the  auricle,  and  after  control  of  hemorrhage  the  entire 
drum-membrane  can  be  inspected,  provided  the  longitudinal  incision  in 
the  membranous  canal  is  carried  as  near  as  possible  to  the  drum-mem- 
brane and  joined  externally  by  two  transverse  incisions,  so  that  the  audi- 
tory canal  can  be  unfolded  in  two  flaps.  After  the  operation  the  external 
wound  can  be  sutured.  During  the  after-treatment  care  must  be  exer- 
cised to  prevent  stenosis  of  the  auditory  canal.  This  is  best  accom- 
plished by  firmly  packing  with  iodoform  gauze. 


INJURIES  OF  THE  DRUM-MEMBRANE. 

Etiology. — Injuries  of  the  drum-membrane  are  divided  into  those 
caused  by  direct  and  those  by  indirect  violence.  Those  caused  by 
indirect  violence  are  by  far  the  most  frequent,  and  are  most  often  the 
result  of  variations  of  air-pressure. 

A  normal  drum-membrane  is  not  very  liable  to  injury  from  gradual 
increase  or  decrease  of  air-pressure.  Sudden  variations  in  pressure  can 
more  readily  overcome  its  power  of  resistance.  Most  drum-membranes 
in  which  such  injuries  are  observed  were  evidently  previously  diseased  as 
the  result  of  calcareous  deposits,  atrophy,  or  other  changes.  Disturbance 
of  hearing  does  not  necessarily  accompany  such  changes.  Frequently, 
however,  the  latter  has  existed,  but  was  only  noted  after  traumatism. 
Objectively,  the  existence  of  such  changes  can  only  be  determined  several 
days  after  injury  when  the  accompanying  hemorrhage  has  subsided. 

Most  injuries  of  the  drum-membrane  occur  through  increase  of  press- 
ure. Rarefaction  of  the  air  in  the  auditory  canal  may,  however,  also 
produce  rupture,  though  this  is  usually  insignificant.  Mild  degrees  of 
rarefaction  may  be  sufficient,  such  as  a  kiss  on  the  ear  or  sudden  with- 
drawal of  the  finger  placed  in  the  ear.  These  ruptures  are  otherwise 
analogous  to  those  produced  by  increased  air-pressure.  Even  compression 
of  air  need  not  be  very  great  in  order  to  burst  the  drum-membrane;  a 
blow  on  the  ear  producing  such  an  injury  need  not  necessarily  have  been 
very  severe.  It  is  not  so  much  the  absolute  degree  of  pressure  as  the 
suddenness  of  its  development.  Explosions  in  the  vicinity  of  the  ear  are 
the  next  most  frequent  cause  of  injury  of  the  drum-membrane.  Complete 
rupture  or  loss  of  substance  of  the  membrane  does  not  always  occur, 
more  frequently  there  is  found  only  a  hsematoma  or  a  small  extravasation 
of  blood.  Increase  of  air-pressure  in  the  Eustachian  tubes,  and  conse- 
quently in  the  middle  ear,  is  rarely  an  etiological  factor.  This  has  been 
observed  in  players  on  wind-instruments;  it  occurs  also  after  violent 
sneezing,  but  usually  in  cases  in  which  the  drum-membrane  was  not 
normal.  Rupture  is  occasionally  caused  by  therapeutic  measures,  either 
on  the  part  of  the  physician  or  the  patient,  in  forcing  air  into  the  middle 
ear  by  means  of  a  catheter,  Politzer's  method,  etc.  In  these  cases  also 
the  surgeon  has  to  deal  with  drum-membranes  that  have  been  previously 
diseased. 
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A  special  form  of  injury  of  the  drum-membrane  occurs  during  and 
after  diving.  In  ordinary  diving  (without  apparatus)  the  drum-mem- 
brane, with  the  rest  of  the  body,  is  subjected  to  the  full  weight  of  the 
overlying  column  of  water,  as  far  as  this  weight  is  not  balanced  by 
increased  air-pressure  in  the  mouth  and  nasopharynx  when  the  nose  is 
closed.  In  most  instances,  however,  this  balance  is  not  complete  even 
if  the  nose  be  closed  by  a  special  clamp.  For  this  reason  rupture  of  the 
membrane  frequently  occurs  in  ordinary  diving.  Hemorrhage  from  the 
ear  has  come  to  be  considered  a  sign  of  special  proficiency  in  the  art, 
as  among  the  Greek  sponge-divers.  As  rupture  is  regularly  followed  by 
entrance  of  considerable  water  into  the  middle  ear,  inflammation  is 
developed,  and  if,  as  is  usually  the  case,  the  act  is  repeated,  serious  injury 
of  the  drum-membrane  may  be  produced. 

In  the  case  of  divers  who  are  provided  with  helmets  or  who  work  under 
compressed  air  in  a  diver's  bell,  the  drum-membrane  is  subjected  to 
severe  pressure,  particularly  when  at  great  depths;  this  is  equalized, 
however,  by  breathing  air  that  is  under  the  same  degree  of  atmospheric 
pressure,  and  by  opening  the  Eustachian  tubes,  voluntarily  or  auto- 
matically by  swallowing,  in  order  to  allow  compressed  air  to  enter  them. 
(See  A.  Hartmann,  Investigations  of  the  Pneumatic  Cabinet.)  The 
entrance  of  compressed  air  may  be  prevented  by  pathological  change 
in  the  nasopharynx  (enlargement  of  the  pharyngeal  tonsil,  stenosis  of  the 
tubes,  etc.),  or  from  lack  of  skill,  or  through  emotional  disturbance,  and 
in  such  cases  rupture  of  the  drum-membrane  may  occur.  Most  divers, 
even  those  who  use  the  helmet,  suffer  sooner  or  later  from  impairment 
of  hearing. 

It  may  be  noted  here  that  more  severe  disturbances  of  another  char- 
acter may  occur  as  a  result  of  rapid  lowering  of  air-pressure.  Under 
normal  conditions  variations  of  pressure  on  the  drum-membrane  act 
externally  and  internally  at  the  same  time.  Changes  in  the  tube  may 
prevent  this  equalization,  but  ruptures  of  the  membrane  occur  rarely 
even  then.  As  a  rule  only  small  extravasations  of  blood  have  been  found. 
Serious  results  follow  from  the  fact  that  under  higher  pressure  the  blood 
absorbs  more  oxygen,  which  is  rapidly  given  off  under  lower  pressure. 
At  the  same  time  there  occur  extravasation  and  laceration  in  the  vicinity 
of  the  vessels.  The  principal  effect  under  these  circumstances  is  mani- 
fested in  the  labyrinth,  and  not  in  the  middle  ear;  the  former,  like  the 
spinal  cord  and  delicate  nervous  organs,  may  suffer  considerable  injury 
by  the  escape  of  bubbles  of  air.  (See  investigations  of  Alt  and  P.  Koch.) 

Injuries  of  the  drum-membrane  in  case  of  fracture  of  the  base  (see 
page  88)  are  most  frequently  caused  by  indirect  violence.  Fissures  of 
the  base  of  the  skull  frequently  traverse  the  tegmen  tympani  and  the 
annulus  tympanicus  or  its  vicinity.  The  drum-membrane  may  then  be 
torn  by  the  sudden  displacement  of  the  edges  of  the  fracture.  Lacera- 
tions may  be  situated  in  a  variety  of  different  places,  but  most  frequently 
occur  at  the  borders  of  the  membrane,  and  frequently  extend  to  the  wall 
of  the  auditory  canal.  Otherwise  they  possess  the  same  character  as  all 
other  traumatic  perforations.  They  acquire  special  significance  through 
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the  fact  that  a  tear  of  the  dura  may  occur  at  the  same  time.  Hemorrhage, 
which  is  at  first  profuse,  is  then  followed  by  a  flow  of  cerebrospinal  fluid 
and  by  the  same  path  that  the  latter  finds  an  outlet  infectious  agents 
may  enter  the  cranial  cavity. 

Injuries  of  the  drum-membrane  and  the  tympanic  cavity  through 
direct  violence  occur  far  less  frequently,  but  are  often  followed  by  serious 
results.  As  a  rule  it  happens  that  while  an  individual  is  prodding  his 
ear  with  a  toothpick  he  suddenly  moves  his  head  or  is  knocked  against 
and  forces  the  instrument  through  his  drum-membrane.  Injury  is  also 
caused  by  penetration  of  straws  and  branches  of  trees  and  by  unskilful 
attempts  at  removing  actual  or  suspected  foreign  bodies.  In  such  injuries 
the  inflicting  object  may,  according  to  its  direction,  penetrate  as  far 
as  the  wall  of  the  tympanic  cavity  or  through  the  latter,  especially  through 
the  fenestra  ovalis,  into  the  labyrinth;  or,  on  the  other  hand,  through 
the  tegmen  tympani  into  the  cavity  of  the  skull.  If  the  labyrinth  has 

FIG.    106. 


been  injured,  there  are  sudden  and  severe  attacks  of  dizziness,  nausea, 
and  at  the  same  time  severe  subjective  auditory  impressions.  The 
patients  fall  down  unless  they  can  grasp  some  object,  and  may  be  unable 
to  stand  or  sit  for  weeks.  After  some  days  or  from  two  to  four  weeks 
the  symptoms  subside,  and  usually  it  is  only  then  that  loss  of  power  of 
hearing  is  discovered.  This  is  as  a  rule  complete.  If  at  the  same  time 
the  labyrinth  or  the  tympanic  cavity  is  infected,  or  if  otitis  media  has 
previously  existed,  labyrinthitis  may  be  brought  about,  and  from  here 
infection  may  travel  through  the  internal  auditory  meatus  or  the  aqme- 
ductus  vestibuli  to  the  meninges.  Such  infections  may  run  a  violent 
course  and  terminate  fatally  within  a  few  days.  As  a  rule  they  continue 
weeks  and  months,  recovery  finally  taking  place;  but  usually  there  results 
permanent  and  complete  deafness  in  the  affected  ear.  Injuries  resulting 
from  direct  violence  usually  affect  the  vestibule;  those  caused  by  fracture 
of  the  base,  generally  the  semicircular  canals,  especially  the  external  semi- 
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circular  canal.  Less  frequently  the  bony  capsule  of  the  cochlea  is 
injured,  but  hemorrhage  into  the  canals  of  the  cochlea  as  well  as  into 
the  semicircular  canals  frequently  occurs.  Owing  to  the  delicate  char- 
acter of  the  nerve-endings  in  the  labyrinth  such  hemorrhage  generally 
causes  complete  destruction  of  nerve-substance. 

Diagnosis. — The  diagnosis  of  rupture  of  the  drum-membrane  is  diffi- 
cult when  due  to  direct  as  well  as  to  indirect  violence.  If  the  patient  is 
seen  soon  after  injury,  the  auditory  canal  is  as  a  rule  filled  with  coagu- 
lated blood,  or  at  least  the  site  of  rupture  is  covered  with  a  blood-clot. 
Cleansing  of  the  auditory  canal  is  possible  by  the  aid  of  irrigation;  this 

FIG.  107. 


should,  however,  never  be  attempted.  In  case  of  such  recent  injury  the 
determination  of  its  extent  and  localization  is  of  little  significance;  one 
should  be  content  with  the  fact  that  considerable  hemorrhage  rarely 
follows  injury  of  the  wall  of  the  auditory  canal,  and  that  when  such 
hemorrhage  is  present,  injury  of  the  drum-membrane  is  very  probable. 
If  the  determination  of  the  site  of  perforation  is  desirable,  attempts  may 
be  made  to  swab  it  out  carefully  with  cotton.  Generally,  however,  this 
is  not  necessary.  If  a  view  of  the  site  of  injury  should  be  obtained 
shortly  after  its  occurrence,  only  an  irregular  shaped  dark  spot  or  stripe 
is  seen  as  a  rule;  surrounding  this  the  drum-membrane  may  be  markedly 
discolored  by  hemorrhage,  while  at  a  distance  it  appears  more  or  less 
normal.  The  majority  of  ruptures,  excepting  those  occurring  in  fracture 
of  the  base,  are  situated  in  the  intermediary  zone,  about  midway  between 
the  handle  of  the  malleus  and  the  annulus  tympanicus;  they  occur,  how- 
ever, frequently  in  other  parts  of  the  drum-membrane.  They  vary  greatly 
in  size.  The  borders  are  usually  irregularly  serrated,  corresponding  to 
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the  manner  of  occurrence;  rarely  there  is  a  small  round  hole  or  a  very 
narrow  smooth  slit.  Effusion  of  blood  into  the  drum-membrane  may 
be  very  extensive.  Usually  there  is  only  one  perforation;  rarely  several. 
If  there  is  rupture  on  both  sides  of  the  body,  the  injury  was  caused  by 
diving  or  through  an  explosion.  Ruptures  resulting  from  blows  on  the 
ear  are  as  a  rule  found  in  the  left  ear,  owing  to  the  right-handed  habit 
of  most  individuals. 

Perforation  of  the  drum-membrane  due  to  trauma  frequently  becomes 
the  subject  of  medicolegal  action.  In  such  cases  it  is  frequently  difficult 
to  determine  whether  the  affected  individual  is  correct  in  the  assertion 
that  a  blow  or  accident  produced  the  impairment  of  hearing.  This  is 
most  difficult  if  after  injury  the  tympanic  cavity  was  infected  and  then 
suppuration  has  continued  for  some  time  before  legal  action  is  taken. 
It  frequently  happens  that  patients  who  have  undoubtedly  had  old  sup- 
puration of  the  middle  ear,  and  who  certainly  have  had  severe  impair- 
ment of  hearing,  subsequently  refer  this  difficulty  of  hearing  to  trauma 
in  order  to  obtain  damages.  Frequently  also  attention  is  only  called  to 
the  previously  existing  impairment  of  hearing  through  the  trauma.  If, 
on  inspection,  there  is  found  purulent  otitis  media,  with  extensive  destruc- 
tion of  the  drum-membrane,  traumatic  origin  is  in  most  cases  improbable, 
at  the  same  time  it  is  seldom  possible  to  exclude  such  an  occurrence. 
If  only  a  short  time  has  elapsed  since  injury,  and  if  suppuration  of  the 
respective  ear  is  present,  and  the  drum-membrane  still  presents  ecchy- 
motic  discoloration  the  diagnosis  is  in  favor  of  a  traumatic  origin.  (The 
latter  may,  however,  occur  in  purely  infectious  otitis,  especially  that 
caused  by  influenza.)  If  adhesions  of  the  malleus  are  present,  or  if  the 
edges  of  the  perforation  are  noticeably  rounded  off,  or  if  there  are  exu- 
berant granulations  within  the  first  weeks  after  the  alleged  trauma,  one 
may  unhesitatingly  assume  that  here  an  old  middle-ear  suppuration  is 
the  cause  of  any  existing  deafness.  In  many  cases,  however,  it  is  neces- 
sary to  depend  more  upon  the  reliability  of  the  patient  as  shown  by  his 
general  statements;  the  objective  findings  are  frequently  insufficient  to 
render  a  positive  diagnosis  possible. 

Treatment. — The  principal  indication  in  the  treatment  of  perforation 
of  the  drum-membrane  is  "  ne  noceas."  Even  very  extensive  perforations 
of  this  kind  show  a  decided  tendency  to  heal;  smaller  ones  frequently 
close  in  a  few  days.  In  general,  delay  in  recovery  is  due  to  purposeless 
treatment,  as  a  result  of  which  the  mucous  membrane,  which  was  sterile, 
is  infected.  The  most  useless  procedure  is  irrigation  of  the  auditory 
canal,  which  is  unfortunately  regularly  carried  out  by  laymen  and  phy- 
sicians for  the  purpose  of  removing  blood.  It  has  long  since  been  demon- 
strated and  known  to  otologists  that  such  ruptures,  if  allowed  to  remain 
untreated  and  protected  from  contamination,  always  heal  well.  It  is 
usually  sufficient  to  close  the  ear  with  a  plug  of  cotton  and  to  apply  a 
complete  aseptic  dressing.  Irrigation,  even  with  antiseptic  fluids,  is 
unnecessary.  Such  procedures  are  injurious  if  there  is  fracture  of  the 
base  at  the  same  time  as  rupture  of  the  drum-membrane.  If  meningitis 
occurs  after  such  injuries,  and  if  such  irrigations  have  been  given  before, 
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the  natural  tendency  would  be  to  refer  such  complications  to  these  irri- 
gations. However,  meningitis  can  occur  without  irrigations.  This  dan- 
ger is  especially  great  if  suppuration  of  the  ear  has  existed  before  injury; 
infectious  germs  may  then  reach  the  meninges  through  fissures.  Under 
such  circumstances  these  secretions  must  be  rendered  harmless  by  open- 
ing the  cells  and  the  antrum,  and  possibly,  also,  by  seeking  the  site 
through  which  infection  has  reached  the  cavity  of  the  skull.  Fatal 
meningitis  can  be  prevented,  as  was  discussed  in  detail  on  page  106  and 
in  subsequent  pages  of  this  volume. 

INJURIES  OF  THE   TYMPANIC  CAVITY. 

These  injuries  have  in  part  been  mentioned  above.  It  may  be  noted 
here  that  occasionally,  though  rarely,  there  occurs  fracture  of  the  malleus, 
usually  at  the  middle  of  the  manubrium,  more  rarely  fractures  of  the 
long  process  of  the  incus.  Such  fractures  sometimes  unite  with  marked 
displacement  of  fragments,  as  a  result  of  which  the  power  of  vibration 
of  the  ossicles  may  be  seriously  impaired.  Also  the  adhesions  between 
such  injured  bones  and  the  surrounding  mucous  membrane  which  fre- 
quently occur  after  such  injuries,  particularly  if  they  are  situated  in  the 
vicinity  of  the  stapes,  may  produce  considerable  impairment  of  hearing. 
It  is  hardly  possible  to  prevent  displacement  during  the  process. of  repair; 
ankyloses  and  adhesions  can  be  prevented  by  mechanical  measures — 
passive  motion  of  the  drum-membrane,  by  increasing  and  diminishing 
air-pressure,  either  in  the  Eustachian  tube  or  in  the  external  auditory 
canal. 

GUNSHOT  INJURIES  OF  THE  EAR. 

Injuries  resulting  from  firearms  deserve  special  discussion,  for,  though 
they  are  rarely  observed  in  the  ear,  they  possess  certain  peculiarities. 
Occasionally  the  auricle  or  auditory  canal  is  injured  by  a  projectile,  in 
most  cases  as  a  result  of  a  glancing  shot,  or  the  projectile  passes  through 
the  auricle  and  then  penetrates  the  bone  somewhere  in  the  vicinity. 
By  particular  coincidence  a  projectile  may  strike  exactly  in  the 
auditory  canal.  Under  such  circumstances,  in  case  of  older  types  of 
firearms  and  small  revolvers,  it  usually  remains  embedded  in  the 
bony  portion  of  the  auditory  canal  and  completely  closes  the  latter. 
In  this  way  it  causes  the  drum-membrane  and  chain  of  ossicles  to  be 
forcibly  driven  inward.  Frequently  this  results  in  severe  concussion 
of  the  labyrinth;  even  complete  inhibition  of  hearing  may  result,  which 
may  disappear  after  several  weeks  or  a  few  days.  Occasionally  this  may 
remain  permanently.  With  modern  firearms  the  projectile  may  by  the 
same  path  penetrate  deeper  into  the  tympanic  cavity  and  labyrinth.  In 
the  cases  reported  the  projectile  has  generally  passed  through  the  mastoid 
cells,  especially  where  these  are  well  developed,  or  has  come  through  the 
mouth  from  the  opposite  side  of  the  body.  In  such  instances  there 
resulted  as  a  rule  extensive  fracture  and  comminution  of  the  temporal 
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bone  and  the  base  of  the  skull  in  general,  accompanied  also  by  paralysis 
of  the  facial  nerve  and  disturbances  in  the  labyrinth.  Under  some  cir- 
cumstances the  Eustachian  tube  may  also  be  destroyed  or  mechanically 
obstructed  by  a  projectile,  and  thus  disturbance  of  hearing  be  produced. 

If  a  projectile  penetrates  from  in  front  through  the  anterior  wall  of 
the  auditory  canal,  extensive  destruction  of  the  maxillary  articulation  is 
the  most  prominent  feature,  and  as  a  rule  only  small  particles  will  be 
carried  into  the  tympanic  cavity  and  labyrinth. 

Every  projectile  remaining  embedded  in  the  cavities  of  the  middle  ear 
may  sooner  or  later  produce  suppuration  in  the  latter. 

A  projectile  situated  in  the  external  auditory  canal  is  easily  recog- 
nizable by  the  aid  of  an  aural  speculum.  If  it  is  embedded  elsewhere 
in  the  temporal  bone,  its  location  in  the  event  of  middle-ear  inflammation 
or  facial  paralysis  would  be  desirable,  but  very  difficult.  Progress  in 
this  direction  may  be  expected  through  the  aid  of  the  arrays,  but  at 
the  same  time  owing  to  the  anatomical  character  of  this  region  such 
examinations  are  difficult. 


CHAPTEE IX. 

DISEASES  OF  THE  EAR. 
INFLAMMATIONS  OF  THE  EAR. 

Inflammation  of  the  External  Ear. — Etiology. — It  was  noted  above 
that  the  external  ear  may  be  the  site  of  chronic  chondritis  and  perichon- 
dritis  in  consequence  of  trauma.  It  is  doubtful  whether  such  processes 
are  infectious  in  character.  They  usually  run  their  course  without  caus- 
ing much  subjective  pain,  but  produce  an  annoying  sensation  of  tension 
and  heat.  The  pinna  becomes  markedly  swollen,  the  skin  is  reddened 
and  sensitive  to  pressure.  Such  processes  generally  affect  the  lateral 
concave  surface.  After  having  existed  for  some  time,  recovery  generally 
takes  place  with  considerable  cicatricial  contraction. 

If  infectious  agents  are  present,  as  has  been  observed  particularly  after 
operations  (radical  operation),  and  also  after  general  infections  (as 
erysipelas),  there  is  violent  and  frequently  radiating  pain.  Swelling  and 
redness  of  the  pinna  are  more  distinct,  and  suppuration  usually  occurs 
early.  Here  also  the  concave  side  of  the  ear  is  more  frequently  involved, 
but  occasionally  the  median  surface  also  is  affected.  After  spontaneous 
or  operative  evacuation  of  pus  recovery  takes  place  with  the  formation 
of  a  scar,  and  if  incision  is  not  made  early  results  in  severe  deformity. 

In  very  mild  cases  only  can  treatment  be  confined  to  " antiphlogistic  " 
measures.  As  soon  as  suppuration  is  suspected  incision  should  be  made 
to  avert  deformity. 

Tuberculous  perichondritis  runs  a  similar  though  more  chronic  course, 
and  is  ra.re.  It  may  lead  to  large,  tumor-like  swellings  before  suppura- 
tion takes  place.  As  this  disease  occasionally  affects  apparently  healthy 
individuals,  errors  are  liable  to  occur. 

Similar  pictures  are  produced  by  gouty  nodules.  Pain  is  not  so  severe 
as  in  analogous  disease  of  the  large  toe.  As  soon  as  a  tophus  has  fully 
developed,  it  tends  to  disappear. 

Besides  the  above,  eczema  occurs  frequently  in  the  pinna.  It  is  caused 
very  often  by  seborrhcea  or  Pediculosis  capitis,  also  by  various  chemical, 
thermic,  or  mechanical  forms  of  irritation,  an  enumeration  of  which  is 
not  necessary.  Further,  profuse  flow  of  pus  from  the  auditory  canal  in 
inflammation  of  the  middle  ear  may  lead  to  eczema  through  maceration 
of  the  skin,  particularly  in  the  tender  skin  of  infants.  In  both  instances 
the  auditory  canal  is  as  a  rule  also  involved,  particularly  in  the  moist 
forms  of  eczema,  which  are  decidedly  more  frequent.  The  dry  forms  of 
eczema,  especially  those  which  show  a  tendency  to  scale,  are  much  less 
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frequent  and  produce  less  disturbance,  especially  no  pain.  The  accom- 
panying itching  may  lead  to  manipulation  of  the  auditory  canal,  and  the 
latter  be  followed  by  a  painful  otitis  externa.  Many  other  skin  diseases 
which  are  occasionally  found  on  the  external  ear,  as  well  as  on  other 
parts  of  the  face,  and  which  present  the  same  appearance  and  run  the 
same  course  as  elsewhere,  need  no  discussion. 

Furuncles  rarely  occur,  as  the  skin  of  the  pinna  possesses  only  fine, 
downy  hairs.  Similar,  however,  are  inflamed  sebaceous  glands  and 
comedones.  Especially  in  the  concha  these  may  attain  considerable  size 
and  form  thin- walled  abscesses  as  large  as  a  pea  or  a  bean.  Special 
directions  for  their  diagnosis  and  treatment  are  unnecessary. 

Inflammations  of  the  auditory  canal  possess  more  interest.  A  diffuse 
and  a  circumscribed  form  are  distinguished.  The  diffuse  form  results 
from  the  action  of  pus  flowing  out  of  the  ear,  more  rarely  through  caustic 
substances  or  irritating  preparations,  such  as  carbolic  acid  or  iodoform. 
It  usually  causes  a  painful  swelling  of  the  walls  of  the  auditory  canals, 
which  may  lead  to  narrowing  or  even  complete  closure  of  the  passage. 

The  various  forms  of  diseases  due  to  moulds  are  peculiar,  but  have 
become  rare.  A  great  variety  of  moulds  (see  Siebenmann)  cause  the 
formation  of  soft,  crumbling  membranes  which  can  easily  be  removed 
mechanically,  but  which  readily  form  again.  They  may  cover  the  entire 
auditory  canal,  especially  its  deeper  portions,  and  may  even  cover  the 
tympanic  membrane.  The  wall  of  the  passage  beneath  the  membrane 
is  intensely  red  and  markedly  swollen.  In  most  cases  there  is  annoying 
pain,  frequently  also  slight  fever.  The  mould-crusts  may  lead  to  their 
being  mistaken  for  a  diphtheritic  membrane  or  slough  due  to  caustics; 
they  are  distinguished,  however,  by  the  fact  that  they  are  thickly  sprinkled 
all  over  or  in  certain  portions  with  the  various  colored  spores  of  the 
particular  kind  of  mould.  If  the  membranes  that  have  been  washed  out 
or  removed  by  other  means  be  treated  with  potassium  hydroxide  solution, 
the  mycelia  and  possibly  also  the  spores  can  be  readily  demonstrated. 
These  mycoses  require  the  use  of  disinfecting  solutions,  such  as  carbolic 
acid  glycerin  (10  per  cent.),  or  alcoholic  solution  of  salicylic  acid  (1  per 
cent.),  pure  alcohol,  etc.;  untreated  the  disease  may  continue  for  a  long 
time. 

Diagnosis  and  Treatment. — In  general  the  diagnosis  and  treatment  of 
diffuse  otitis  externa  are  the  same  as  those  of  the  circumscribed  form, 
which  is  of  more  frequent  occurrence.  The  latter  (furuncles)  are  analo- 
gous to  those  of  the  integument,  but  the  necrotic  plug  is  small  and  not 
easily  recognizable,  so  that  frequently  only  a  cone-shaped  swelling  is 
found  in  the  auditory  canal.  Swelling  of  the  adjacent  portions  is  usually 
considerable,  and  may  often  completely  obscure  the  primary  focus  of 
infection.  In  most  instances  furuncles  are  caused  by  prodding  the  audi- 
tory canal  with  various  instruments;  men  usually  employ  penholders, 
lead-pencils,  toothpicks,  and  matches;  women  almost  always  use  hair- 
pins and  knitting-needles.  Infection  is  especially  liable  to  occur  if  there 
is  purulent  secretion  from  the  tympanic  cavity  in  the  auditory  canal. 
Clinically  furuncles  of  the  external  auditory  canal  run  the  same  course 
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as  in  other  portions  of  the  integument,  and  after  spontaneous  or  surgical 
evacuation  they  heal  rapidly.  As  a  rule  a  number  of  furuncles  appear 
in  succession,  for  on  account  of  the  narrowness  of  the  passage  new  areas 
are  readily  infected. 

As  in  diabetes  diffuse  and  circumscribed  otitis  externa  occur  frequently 
even  during  the  early  stage  of  the  disease,  examination  of  the  urine 
should  never  be  omitted. 

The  diagnosis  of  otitis  externa  is  usually  easy.  Where,  however,  the 
auditory  canal  is  much  swollen  it  is  occasionally  impossible  to  insert  even 
the  smallest  size  speculum  and  distend  the  canal  in  order  to  inspect  the 
drum-membrane.  It  is  thus  impossible  to  exclude  otitis  media.  If  in 
such  cases  there  is  considerable  swelling  of  the  surrounding  soft  parts, 
particularly  in  the  region  of  the  mastoid  process,  it  may  be  difficult  to 
decide  whether  this  is  the  result  of  an  otitis  externa  or  of  an  accompanying 
inflammation  of  the  middle  ear.  While  in  the  former  "periauricular" 
inflammation  as  a  rule  recedes,  and  while  in  these  cases  delay  is  of  no 
consequence,  in  periostitis  of  the  mastoid  process  operative  interference 
is  urgently  indicated.  The  differential  diagnosis  is  therefore  important. 

Above  all,  it  should  be  noted  that  marked  disturbance  of  the  sense  of 
hearing  occurs  in  otitis  externa  only  when  there  is  complete  closure  of 
the  auditory  canal.  This  may  frequently  be  relieved  by  passing  a  small 
speculum,  or  by  cleansing  the  passage;  if  deafness  disappears,  the  diag- 
nosis is  cleared  up,  for  even  slight  inflammation  of  the  middle  ear  pro- 
duces distinct  impairment  of  hearing. 

Further  points  are:  The  localization  of  the  swelling.  The  lymphatics 
of  the  external  ear  empty  for  the  most  part  into  the  preauricular  lymph- 
glands  very  constantly  present  rn  the  fossa  between  the  tragus  and  the 
cheeks.  The  lymphatics  of  the  middle  ear,  on  the  other  hand,  usually 
empty  into  the  glands  situated  along  the  squamomastoid  suture,  which 
are  almost  as  constant  in  their  presence.  Swelling  of  the  latter  would 
therefore  point  to  disease  of  the  middle  ear.  During  later  stages  the  skin 
of  the  respective  regions  becomes  swollen;  if,  particularly,  the  furrow 
between  the  tragus  and  the  cheek  is  obliterated,  it  is  to  be  concluded  that 
otitis  externa  is  present,  without,  however,  being  able  to  exclude  inflam- 
mation of  the  middle  ear.  If,  however,  this  region  is  relatively  normal, 
while  the  skin  over  the  mastoid  process  is  considerably  swollen,  one 
would,  on  the  contrary,  conclude  that  disease  of  the  middle  ear  and  its 
accessory  cavities  was  present. 

Finally,  in  otitis  externa  the  swelling  is  usually  superficial,  localized 
above  the  periosteum  of  the  auditory  canal  and  the  mastoid  process.  It 
frequently  advances  in  the  subcutaneous  tissue  to  the  surface  of  the  pinna 
toward  the  head,  or  possibly  also  to  its  lateral  surface,  obliterating  the 
retroauricular  furrow.  In  otitis  media  the  swelling  over  the  mastoid 
process  is  due  to  the  accompanying  inflammation  of  the  mastoid  cells, 
and  is  therefore  at  first  situated  beneath  the  periosteum,  so  that  the 
furrow  between  the  pinna  and  mastoid  process  is  preserved.  In  the  latter 
case  the  pinna  as  a  whole  is  forced  away  from  the  head. 

All  these  points  will,  however,  be  valueless  as  soon  as  the  external  and 
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internal  perichondrium  of  the  cartilage  of  the  auditory  canal,  or  possibly 
even  the  surrounding  external  tissues,  are  involved  in  the  inflammatory 
process.  Under  such  circumstances  periauricular  phlegmons  and  ab- 
scesses are  developed,  which  may  cause  the  greatest  difficulty  in  making 
a  diagnosis.  In  such  cases  incision  is  urgently  recommended  for  the  sake 
of  precaution  and  as  the  only  method  by  which  the  condition  of  the  bone 
can  be  determined. 

Inflammation  of  Tympanic  Membrane. — Most  inflammatory  man- 
ifestations of  the  drum-membrane  are  simply  accompaniments  of  otitis 
externa  or  media;  occasionally,  however,  in  the  course  of  infectious 
diseases,  especially  influenza,  independent  inflammation  of  the  membrane 
occurs,  always  in  the  form  of  "myringitis  bullosa."  Vesicles,  varying  in 
size  from  that  of  a  pin-head  to  that  of  a  pea,  develop  in  various  parts 
of  the  drum-membrane,  occasionally  in  large  numbers,  more  frequently 
singly.  Sometimes  they  extend  to  the  wall  of  the  auditory  canal. 

Inflammatory  Diseases  of  the  Tympanic  Cavity  and  Accessory 
Spaces. — Acute  Otitis  Media. — GENERAL  CONSIDERATIONS. —  Inflam- 
mation of  the  mucous  membrane  of  the  tympanic  cavity  results  usually 
either  from  general  infection  or  by  the  extension  of  inflammation 
from  the  pharynx  through  the  tubes.  More  rarely  otitis  results  through 
infection  after  injuries  of  the  drum-membrane,  and  in  rare  cases  it  is 
caused  by  disease  within  the  cranial  cavity  or  in  the  labyrinth.  The 
last-mentioned  forms  are  of  interest  to  the  specialist  only.  Otitis  follow- 
ing injuries  of  the  drum-membrane  is  important  for  the  surgeon  and  in 
forensic  medicine.  Its  clinical  picture  does  not  differ  much  from  that 
of  the  other  forms,  so  that  it  will  be  sufficient  to  mention  it  briefly. 

Inflammation  of  the  middle  ear  through  " hsematogenous  infection" 
(Moos)  occurs  in  the  course  of  nearly  all  the  acute  and  in  the  majority 
of  chronic  infectious  diseases.  In  many  such  cases,  however,  general 
infection  causes  inflammation  of  the  pharynx  or  nose,  and  therefore  it 
is  difficult  in  most  instances  to  exclude  the  fact  that  otitis  has  extended 
from  the  pharynx,  the  more  so  as  the  initial  stages  of  these  diseases, 
especially  in  children,  possess  little  that  is  characteristic,  and  at  times 
the  disease  of  the  pharynx  may  have  subsided  when  that  of  the  ear  is 
first  noticed.  As  both  forms  of  otitis  media  present  the  same  clinical 
picture,  they  may  be  discussed  together. 

The  great  variation  in  the  clinical  picture  of  individual  cases  of  otitis 
depends  in  all  probability  upon  the  difference  in  kind,  number,  and 
virulence  of  the  pathogenic  micro-organisms.  On  the  other  hand,  the 
power  of  resistance  of  the  affected  organism,  anatomical  peculiarities, 
and  many  other  factors  may  be  of  significance,  but  nothing  is  definitely 
known  in  regard  to  any  of  these. 

Any  disease  of  the  pharynx  may  occasionally  bring  about  otitis  media; 
as  a  rule,  however,  the  surgeon  has  to  deal  only  with  acute  inflammations 
of  the  mucous  membrane  or  pathological  formations  in  the  pharynx. 
The  primary  disease  maybe  a  simple  acute,  usually  infectious  pharyngitis. 
Almost  all  chronic  pathological  conditions  offer  a  proper  soil  for  acute  in- 
flammation, such  as:  enlargement  of  the  pharyngeal  tonsil,  more  rarely 


PLATE  VIII. 


A.— Normal  membrana  tympani. 

B. — Injury  to  drumhead  from  a  sharp-pointed  instrument.    Congestion  in  Shrapnell's  mem- 
brane and  along  the  handle  of  the  malleus. 
C. — Rupture  of  drumhead  due  to  indirect  violence. 
D.— Acute  catarrhal  otitis  media.     Hypersemic  appearance  of  the  membrana  tympani  in  the 

early  stage. 
E.— Sero-mucous  catarrh  of  the  middle  ear.     Fluid  in  tympanum  seen  through  transparent 

membrana  tympani. 
F.— Acute  purulent  otitis  media.    Deeply  congested  membrana  tympani.    Perforation  in  the 

lower  anterior  quadrant. 
G. — Acute  catarrhal  or  purulent  otitis  media.     Stage  of   resolution.     Membrana  tympani 

gradually  assuming  a  grayish  appearance.    Tortuous  vessels  extending  from  the 

periphery  to  the  handle  of  the  malleus. 
//.—Chronic  catarrhal  otitis  media.     Great  retraction  of  drumhead,  with  a  chalky  deposit, 

crescentic  in  shape,  in  posterior  portion. 
K.— Chronic  purulent  otitis  media.    I^arge  perforation.    Handle  of  malleus,  resting  against 

the  inner  tympanic  wall.     (Bacon's  Otology.) 
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of  the  faucial  tonsils.  Various  diseases  of  the  nasopharynx,  as,  for  ex- 
ample, nasal  and  pharyngeal  polyps,  swelling  of  the  posterior  extremity 
of  the  turbinated  bones,  also  chronic  pharyngeal  catarrh,  particularly 
inflammation  of  the  "  recessus  pharyngei"  (see  Diseases  of  the  Pharynx) ; 
less  frequently  chronic  diseases  of  the  nose,  as,  for  example,  atrophic 
rhinitis,  empyema  of  the  accessory  cavities,  are  the  immediate  cause. 
With  all  these  an  acute  irritation  may  become  the  direct  exciting  cause. 
Frequently  also  external  irritation,  such  as  irrigation  of  the  nose,  gargling 
with  inappropriate  substances,  also  cold  applications  producing  an  acute 
inflammation  of  the  nose,  chemical  irritation  of  the  nasal  and  pharyngeal 
mucous  membrane,  as  the  influence  of  vitiated  air  or  noxious  gases. 
Cold,  particularly  after  previous  overheating,  certainly  plays  an  important 
etiological  part.  As  a  rule,  however,  these  act  only  by  causing  a  catarrhal 
inflammation  of  the  nasal  and  pharyngeal  mucous  membrane.  The 
action  of  cold  air  or  entrance  of  cold  water  into  the  ear,  and  similar 
injurious  factors  may,  by  simple  thermal  injury  of  the  middle  ear  through 
the  drum-membrane,  bring  about  a  mild  otitis  media.  If,  however,  as 
is  seldom  the  case,  the  inflammation  becomes  more  severe,  it  may  be 
assumed  that  the  micro-organisms  normally  present  in  the  healthy  tube 
can,  as  a  result  of  the  inflammation,  find  conditions  in  the  tympanic 
cavity  more  favorable  for  invasion  and  propagation, -and  by  their  pro- 
liferation increase  the  inflammation. 

Where  it  is  possible  to  observe  middle-ear  inflammation  early,  the 
manifestations  of  a  "tubal  catarrh"  are  first  present.  Swelling  of  the 
mucous  membrane  of  the  tubes  produces  a  narrowing  of  the  lumen  of 
the  tubes,  and  thus  the  tympanic  cavity  is  shut  off  from  the  pharynx; 
air,  not  being  renewed,  is  soon  absorbed,  as  in  every  other  cavity  of  the 
body,  and  the  atmospheric  pressure  forces  the  drum-membrane  inward, 
so  that  the  normal  central  retraction  becomes  increased.  On  inspection 
the  drum-membrane  appears  more  retracted,  and  as  a  rule  distinctly 
glistening.  If  the  condition  has  existed  for  some  time,  there  is  more 
injection  of  the  drum-membrane,  causing  the  latter  to  assume  a  deeper, 
more  violet  color.  The  vessels  behind  the  manubrium  of  the  malleus 
and  the  fine  radiating  vessels  are  engorged.  The  vacuum  in  the  tympanic 
cavity  is  not  completely  balanced  by  the  change  in  position  of  the  drum 
membrane;  and  as  a  result  of  the  latter  being  subjected  to  less  pressure 
passive  hyperaemia  of  the  mucous  membrane  of  the  tympanic  cavity  is 
produced,  and  according  to  most  authors  there  occurs  serous  effusion, 
"hydrops  ex  vacuo."  Whether,  however,  this  is  not  the  product  of  a 
mild  inflammation,  cannot  be  decided  at  present.  Be  that  as  it  may,  if 
the  process  is  not  terminated  during  this  stage,  distinct  manifestations 
occur  within  a  short  time.  Injection  of  the  drum-membrane  is  increased ; 
the  exudate  contains  more  albumin,  as  a  result  of  which  it  becomes 
amber-yellow  in  color,  which  can  at  times  be  appreciated  through  the 
drum-membrane  if  the  latter  is  transparent.  Frequently,  however,  the 
boundary  between  the  yellow  and  the  more  grayish  portion  of  the  drum- 
membrane  can  be  appreciated  only  as  a  black  or  glistening  line  (so-called 
" exudate  line").  Occasionally  the  exudate  shows  a  certain  mobility 
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when  the  position  of  the  head  is  changed.  As  on  account  of  capillary 
attraction  in  the  abnormally  narrow  tympanic  cavity,  the  line  always 
follows  an  irregular  curve,  deception  is  very  liable  to  occur.  Sometimes 
the  line  is  so  delicate  and  sharp  that  it  may  be  mistaken  for  a  hair,  and 
attempts  made  to  wipe  it  off. 

If  the  inflammatory  manifestations  increase,  the  injection  of  the  drum- 
membrane  becomes  more  marked;  the  color,  which  at  first  was  violet, 
becomes  more  purely  red,  finally  becoming  a  brilliant  scarlet  or  assuming 
the  color  of  a  dull  copper  plate.  On  account  of  the  pressure  of  the 
increased  quantity  of  exudate  the  drum-membrane  becomes  flattened 
throughout  its  extent  or  bulges  forward  in  circumscribed  portions.  The 
cause  of  the  circumscribed  bulging  is  to  be  sought  for  in  the  folds  of 
mucous  membrane  and  bands  traversing  the  tympanic  cavity,  particularly 
in  the  posterior  and  superior  portions  of  the  tympanic  cavity.  There  are 
many  such  folds  of  mucous  membrane  between  the  manubrium  of  the 
malleus,  long  process  of  the  incus,  stapes,  and  the  region  of  the  fenestra 
ovalis.  It  happens,  therefore,  when  they  swell  as  a  result  of  acute 
inflammation,  that  the  respective  portion  of  the  drum-membrane  is  com- 
pletely closed  off.  Such  a  bulging  in  the  superior  posterior  quadrant  is 
at  first  flatly  spherical.  If,  as  a  result  of  inflammation,  the  drum-mem- 
brane at  certain  portions  loses  its  power  of  resistance,  it  may  become 
conical  or  sacculated,  overlapping  a  large  part  of  the  underlying  portion, 
and  thus  produce  the  appearance  of  a  granulation  polyp.  More  rarely 
there  is  analogous  bulging  of  Shrapnell's  membrane,  which  covers  the 
short  process  of  the  malleus.  This  condition  points  to  involvement 
primarily  of  the  anterior  lateral  region  of  the  epitympanic  recess. 

If  circumscribed  bulging  is  not  produced,  the  drum-membrane  usually 
perforates  in  its  inferior  portion  after  inflammation  has  continued  for  a 
number  of  days.  This  results  from  lack  of  nutrition  of  the  membranes 
caused  by  inflammation  and  stretching.  These  perforations  occasionally 
produce  very  small  openings,  as  if  the  membrane  had  been  punctured 
by  a  needle.  In  case  of  more  severe  inflammation  these  holes  may 
become  as  large  as  the  head  of  a  pin  or  a  pea.  In  very  severe  cases, 
which  follow  general  infectious  diseases,  the  entire  drum-membrane  may 
be  destroyed,  the  manubrium  of  the  malleus  being  as  it  were  left  dissected 
out.  In  case  of  circumscribed  bulging  perforation  ultimately  takes  place 
also,  but  as  a  rule  only  at  the  most  projecting  point,  where  it  is  subjected 
to  the  greatest  degree  of  pressure  by  the  exudate.  The  exudate,  existing 
under  considerable  tension,  is  evacuated  and  the  sac  collapses.  On 
account  of  the  valve-like  closing  of  the  tear  further  evacuation  takes  place 
only  when  pressure  again  reaches  a  certain  height,  and  in  this  way  the 
process  may  continue  for  weeks,  while  after  perforation  of  the  lower 
portion  of  the  drum-membrane,  which  is  as  a  rule  more  extensive,  inflam- 
mation rapidly  subsides. 

SYMPTOMS. — The  most  prominent  symptom  of  the  disease,  even  in 
cases  of  mild  inflammation,  is  pain.  In  most  instances  it  sets  in  suddenly 
and  soon  becomes  severe.  It  is  as  a  rule  described  as  boring,  pounding, 
and  stabbing  in  character,  frequently  radiating  to  the  regions  surrounding 
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the  ear,  to  the  temporal  bone,  and  particularly  to  the  mastoid  process 
In  the  beginning  spontaneous  pain  predominates,  but  later  there  is  dis- 
tinct tenderness  on  pressure  throughout  the  whole  region  surrounding 
the  ear,  especially  over  the  mastoid  process.  In  children  simply  touching 
the  external  ear  causes  violent  crying;  on  being  washed  they  protest 
vigorously.  Following  this  the  root  of  the  mastoid  process  and  the  lymph- 
gland,  mentioned  above  as  situated  here,  begin  to  be  tender  on  pressure 
and  frequently  remain  sensitive  throughout  the  entire  course.  Later, 
however,  the  principal  pain  is  situated  in  the  tip  of  the  mastoid  process, 
particularly  in  its  posterior  portion,  where  a  large  air-space  is  situated. 
The  localization  of  tenderness  depends  very  much  upon  the  well-known 
variation  in  the  character  of  the  air-spaces,  but  in  some  inflammation 
there  is  always  some  localized  point  of  tenderness  over  the  bone.  Even 
if  the  process  does  not  go  beyond  that  of  a  serous  catarrh,  adults  at  any 
rate  generally  complain  of  a  sensation  of  pressure  and  fulness,  as  if  a 
foreign  body  were  present;  children  also  complain  of  pain,  which  gener- 
ally comes  on  in  successive  attacks. 

After  pain  the  most  noticeable  symptoms  are  subjective  auditory  per- 
ceptions, which  are  as  a  rule  pulsating  in  character,  frequently  also 
ringing  and  hissing;  in  milder  cases  there  are  humming  noises.  More 
rarely  there  is  increased  resonance  of  the  patient's  own  voice  ("auto- 
phonia").  As  inflammatory  manifestations  increase,  impairment  of 
hearing  and  at  the  same  time  the  pain  become  more  prominent,  sounds 
and  speech  are  perceived  as  coming  from  a  distance.  Acuteness  of  hear- 
ing rapidly  diminishes  to  almost  complete  loss  of  perceptions  of  sounds 
transmitted  by  air.  Tuning-forks  placed  on  the  bone  are,  however,  more 
distinctly  heard  by  the  diseased  ear. 

In  milder  forms  of  inflammation  the  general  condition  of  the  patient 
is  little,  or  not  at  all,  impaired.  Frequently  the  symptoms  due  to  the 
ear  trouble  are  obscured  by  the  symptoms  of  the  primary  causative  dis- 
ease. Headache,  sensation  of  pressure  in  the  ears  and  in  the  head,  slight 
febrile  movement,  disturbance  of  appetite,  etc.,  are  sufficiently  explained 
by  an  existing  coryza,  influenza,  or  other  sickness.  As  the  inflammatory 
manifestations  increase  distinct  signs  of  severe  infection  are  developed. 
The  temperature  frequently  rises  suddenly,  but  is  irregular,  with  marked 
variations  and  distinct  evening  exacerbations;  in  young  individuals  it 
may  reach  104°  F.,  or  even  106°  F.  Marked  remissions  occur,  even  to 
subnormal,  particularly  in  the  morning,  so  that  one  is  liable  to  make  the 
mistake  of  concluding  that  the  disease  has  terminated.  But  the  sub- 
jective symptoms  do  not  subside.  The  general  disturbance  is  most  severe 
in  children,  the  more  severe  the  younger  they  are.  There  are  violent 
headaches,  marked  stupor,  and  drowsiness.  Even  complete  temporary 
loss  of  consciousness  or  general  convulsions  are  not  rare  in  very  young 
children.  Frequently  meningitis  or  typhoid  is  wrongly  suspected,  and 
it  is  surprising  what  a  great  change  in  the  condition  of  these  little  patients 
is  produced  by  paracentesis  of  the  drum-membrane.  But  in  the  most 
severe  forms  of  inflammation  adults  also  suffer  very  much;  besides  the 
fever  there  is  great  lassitude,  and  there  may  be  complete  loss  of  sleep 
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and  appetite.  After  perforation  the  subjective  symptoms  subside  rapidly, 
provided  there  is  free  evacuation  of  the  exudate.  If,  however,  the  per- 
foration is  situated  at  the  apex  of  a  cone-shaped  projection,  or  if  other 
complications  are  present,  there  is  only  an  abatement  of  the  subjective 
symptoms,  or  frequently  sudden  variations  in  their  severity,  and  it  is  only 
after  some  time,  frequently  only  after  surgical  interference,  that  the 
symptoms  permanently  disappear. 

During  the  further  course,  instead  of  the  profuse  thin,  almost  serous 
pus,  there  is  after  a  few  hours  a  more  consistent,  more  mucous  fluid; 
in  the  course  of  a  few  days  this  diminishes  in  quantity,  becomes  tough 
and  sticky,  and  finally  only  a  small  quantity  of  glairy  mucus  is  poured 
out.  After  complete  cessation  of  the  secretion  the  site  of  the  perforations 
remains  visible  for  a  short  time,  then  becomes  closed,  its  edges,  forming 
white  wheals,  approach  each  other  and  become  united.  Repair,  with 
the  production  of  distinct  granulation,  is  found  only  in  case  of  more 
extensive  defects.  After  the  site  of  perforation  has  become  closed  an 
abnormal  retraction  of  the  drum-membrane  frequently  continues  a  long 
time  until,  as  the  result  of  a  spontaneous  opening  up  of  the  tube  or  the 
inflation  of  air,  the  tympanic  cavity  again  becomes  filled.  Not  until  then 
is  the  acuteness  of  hearing  restored.  In  the  normal  course  the  latter  is 
not  materially  impaired,  even  after  extensive  perforation  and  protracted 
course. 

The  duration  of  inflammation  of  the  middle  ear  varies  between  wide 
limits.  If  suppuration  does  not  take  place,  if  the  drum-membrane 
remains  uninjured,  the  whole  course  may  be  completed  in  a  week;  in 
case  of  children  possibly  within  two  to  three  days.  Those  cases  in  which, 
without  inflammatory  manifestations,  the  exudate  does  not  disappear, 
the  so-called  chronic  secreting  middle-ear  inflammations,  need  not  be 
discussed  here,  as  they  are  of  exclusively  otological  interest.  In  case  of 
rapid  recovery  without  perforation  it  is  to  be  assumed  that  evacuation 
of  the  exudate  takes  place  through  the  tube,  which  has  become  opened 
up  in  some  way.  If  perforation  has  taken  place,  it  is  rare  in  adults  for 
recovery  to  be  completed  in  less  than  three  to  four  weeks,  and  with 
unfavorable  position  of  the  perforation  a  duration  of  from  six  to  eight 
weeks  is  not  unusual  and  in  itself  of  no  unfavorable  significance.  It  is 
certain  that  acute  suppuration  may  run  into  a  chronic  one,  probably 
every  chronic  otitis  not  caused  by  any  specific  disease  or  diathesis  arises 
in  this  way.  The  author  has  never  been  able  to  observe  such  a  course, 
and  other  observers  have  had  the  same  experience.  It  may  be  assumed, 
therefore,  that  the  occurrence  of  chronic  suppuration  without  special 
complication  can  only  take  place  as  a  result  of  failure  or  lack  of  treat- 
ment. In  view  of  the  large  number  of  cases  of  chronic  otitis  which  every 
physician  has  an  opportunity  of  observing,  this  fact  deserves  to  be 
specially  emphasized. 

COMPLICATIONS. — Acute  middle-ear  inflammation  may  be  followed  by 
severe  involvement  of  the  accessory  air-spaces,  the  epi tympanic  recess 
(attic),  and  the  hypotympanic  recess,  and  particularly  the  antrum  and 
the  mastoid  cells;  ulceration  of  the  bony  walls  of  the  tympanic  cavity 
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or  exposure  of  single  portions  of  or  complete  exposure  of  the  auditory 
ossicles,  with  subsequent  periostitis  or  necrosis;  extension  of  inflamma- 
tion to  the  labyrinth;  disease  of  the  veins  adjacent  to  the  temporal  bone; 
disease  of  the  brain  and  the  meninges. 

Inflammation  of  the  Accessory  Air-spaces. — As  was  noted  before,  in 
every  case  of  severe  acute  otitis  media  the  lining  of  the  epitympanic 
recess,  the  mastoid  antrum,  and  cells  are  affected.  The  network  of  bands 
in  the  region  of  the  incus  and  malleus,  which  bounds  these  spaces  from 
the  mesotympanum,  prevents  the  entrance  into  these  spaces  of  any  large 
number  of  infectious  micro-organisms  when  infection  travels  from  the 
tube,  except  under  unfavorable  circumstances.  As  a  rule  therefore  such 
affections  are  always  mild  in  character. 

What  unfavorable  circumstances  may  act  as  injurious  factors  are  not 
exactly  known.  One  of  the  most  important  of  them  is  large  size  of  the 
accessory  cavities:  Whenever  it  becomes  necessary  in  cases  of  acute 
otitis  to  open  the  bone,  the  mastoid  process  is  almost  sure  to  contain 
large  air-spaces;  or  an  unusually  wide  communication  exists  between  the 
tympanic  cavity  and  the  antrum;  or  a  special  arrangement  of  the  bands 
situated  near  its  boundary  may  come  into  consideration.  Under  certain 
circumstances  the  latter  may  produce  a  valve-like  action,  allowing  the 
entrance  of  infectious  agents,  but  preventing  the  escape  of  inflammatory 
secretion  so  that  a  good  culture-medium  for  infectious  micro-organisms  is 
accumulated.  General  constitutional  condition  must  also  be  considered. 
In  diabetes  otitis  frequently  involves  the  mastoid  process.  Influenza, 
which  usually  affects  the  general  condition  of  the  patient  to  a  con- 
siderable degree,  acts  in  a  similar  manner;  also  other  infectious  diseases, 
like  typhoid  fever. 

Occasionally  infection  does  not  proceed  from  the  middle  ear,  but  both 
regions  are  infected  at  the  same  time  through  the  circulation.  In  other 
cases  again  one  must  assume  the  occurrence  of  primary  "  osteomyelitis 
petrosa."  The  occurrence  of  the  latter  is  difficult  to  prove,  as  it  must 
necessarily  soon  lead  to  infection  of  the  tympanic  cavity,  and  it  will  then 
be  impossible  to  determine  where  the  primary  focus  was  situated.  Autop- 
sies in  which  only  the  mastoid  process  was  affected  have  not  been  reported 
so  far.  Clinically,  however,  it  has  been  possible  to  elicit  marked  tender- 
ness of  the  mastoid  process  some  time  before  inflammation  of  the  drum- 
membrane  was  manifested.  One  could  not  properly  consider  the  middle- 
ear  disease  secondary  and  that  of  the  bone  primary.  In  diabetes  primary 
disease  of  the  mastoid  process  has  been  positively  confirmed  in  a  number 
of  instances  (Korner). 

The  most  important  way  in  which  the  accessory  cavities  become  dis- 
eased is  that  evacuation  of  pus  is  prevented.  By  prompt  treatment  this 
can  undoubtedly  and  should  be  avoided.  Where  the  drum-membrane 
is  intact,  and  where  the  middle  ear  is  filled  with  an  accumulation  of  pus 
that  can  only  incompletely  drain  through  the  tube,  pressure  soon  increases 
sufficiently  to  force  the  secretion  into  the  accessory  cavities,  so  that  the 
mucous  membrane  of  the  latter  is  bathed  by  a  considerable  number  of 
infectious  organisms  and  severely  infected. 
VOL.  I.— 24 
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The  milder  forms  of  inflammation  of  the  mucous  membrane  lining 
these  accessory  spaces  usually  subside  without  special  treatment  as  soon 
as  the  exudate  is  evacuated  from  the  middle  ear,  and  the  latter  on  its 
part  undergoes  recovery.  But  where  affection  of  these  spaces  is  very 
severe,  even  thorough  evacuation  of  the  tympanic  cavity  cannot  bring 
about  recovery  because  the  means  of  communication  between  the  meso- 
tympanic  and  accessory  spaces  are  not  sufficiently  wide  to  provide  free 
drainage  of  pus.  This  may  produce  a  number  of  results :  In  the  course 
of  protracted  inflammation  and  continuous  flow  of  pus  toward  the  tym- 
panic cavity  the  means  of  communication  are  gradualy  widened  as  a 
result  of  ulceration  and  focal  destruction  of  the  bridges  of  mucous  mem- 
brane, so  that  ultimately  pus  can  freely  flow  out  and  recovery  takes  place. 


FIG.  108. 


FIG.  109. 


Front  and  rear  view  of  external  swelling  in  otitis  media.     (Alderton.) 


The  process  in  the  accessory  cavities  continues,  but  the  agents  of  infection 
lose  their  virulence,  and  there  is  a  continuous  flow  of  pus  through  the 
middle  ear.  Through  the  vascular  anastomosis  between  the  mucous 
membrane  of  the  antrum  and  the  periosteum  of  the  mastoid  process  there 
may  result  periostitis  of  the  latter.  Periostitic  abscess  may  possibly  occur 
in  the  beginning,  communicating  with  the  antrum  through  numerous 
small  channels  filled  with  pus.  These  channels  correspond  to  the  strands 
of  bloodvessels  which  lead  from  the  tympanic  cavity  to  the  surface  of  the 
mastoid  process.  As  a  result  of  disturbed  circulation  in  these  vessels  the 
bridges  of  bone  situated  between  the  channels  may  suffer  from  impaired 
nutrition,  be  broken  down  in  places  or  destroyed  by  granulations,  so  that 
a  wide  fistulous  opening  leads  from  the  abscess  to  the  antrum.  Even 
larger  portions  of  the  mastoid  process,  particularly  of  the  cortex,  may 
suffer  sequestration. 


INFLAMMATIONS  OF  THE  EAR.  371 

As  soon  as  a  periosteal  abscess  has  been  formed,  it  may  spontaneously 
rupture  externally — mastoid  fistula.  At  the  same  time  more  severe 
inflammatory  symptoms  usually  subside.  Recovery  only  takes  place, 
however,  if  a  large  deep  sequestrum  is  formed  and  thrown  off,  producing 
a  large  opening  leading  to  the  antrum.  In  most  instances  this  does  not 
occur,  and  while  exuberant  granulations  vainly  attempt  to  throw  off  the 
sequestrum,  they  only  bring  about  extensive  destruction  of  other  portions 
of  the  temporal  bone,  which  may  reach  the  tegmen  tympani  or  the  pos- 
terior fossa  of  the  skull. 

Not  infrequently  inflammation  of  the  mastoid  process  breaks  through 
on  the  inner  surface  into  the  digastric  fossa.  This  occurs  less  frequently, 
however,  than  external  rupture.  In  order  that  it  may  occur,  there  must 
be  present  a  large  cell  on  the  inner  side  of  the  mastoid  process.  The 
anatomical  relations  present  in  this  form  of  rupture  have  been  carefully 
studied  by  Bezold.  If  rupture  takes  place  in  this  way,  pus  reaches  the 
deep  layers  of  cervical  connective  tissue  and  produces  an  abscess  of  the 
latter.  Very  frequently  there  is  also  extensive  suppuration  of  the  glands 
accompanied  by  severe  septic  symptoms.  Under  such  circumstances 
inflammatory  swelling  in  this  situation  might  be  mistaken  for  mani- 
festations accompanying  phlebitis  of  the  jugular  vein. 

Like  the  mastoid  process,  the  roof  of  the  auditory  canal  may  in  portions 
undergo  necrosis  and  be  destroyed.  In  this  way  disease  of  the  antrum 
may  in  rare  cases  be  followed  by  recovery.  An  attempt  is  made  to  imitate 
this  process  in  the  method  of  complete  operation,  to  be  described  later, 
just  as  external  rupture  serves  as  a  reason  for  simple  surgical  opening 
of  the  antrum. 

The  most  unfavorable  termination  is  that  pus  or  granulation-tissue 
enclosed  within  the  mastoid  process  burrows  toward  the  dura  or  into 
the  labyrinth.  These  perforations  may  take  place  in  a  similar  manner  to 
those  finding  their  way  toward  the  external  surface  of  the  mastoid 
process,  perhaps  as  the  result  of  simple  ulceration  through  pressure  of 
the  swollen  mucous  membrane  ("granulations'')  confined  within  the 
bone.  Rupture  takes  place  either  through  the  tegmen  tympani  into 
the  middle  fossa  of  the  skull,  or  through  the  posterior  mastoid  cells  into 
the  sigmoid  fossa  or  the  region  of  the  latter.  In  acute  otitis  the  latter 
seems  to  be  of  more  frequent  occurrence,  possible  because  in  the  most 
posterior,  distant  cells  drainage  is  most  likely  to  be  impeded  sufficiently 
to  produce  high  pressure  and  consequent  destruction  of  the  bone- 
lamella?.  This  results  in  what  is  called  extradural  abscess. 

In  the  course  of  middle-ear  inflammation  rupture  into  the  labyrinth 
may  occur  through  one  of  the  fenestrse.  Not  infrequently  it  follows 
chronic  disease  of  the  temporal  bone  through  erosion  or  necrosis  of  that 
portion  of  the  external  semicircular  canal  which  forms  the  median  wall 
of  the  antrum  near  its  floor.  Inflammation  may  frequently  be  limited  to 
the  semicircular  canal  for  some  time  and  produce  new  symptoms,  but 
sooner  or  later  it  may  extend  through  the  perilymphatic  spaces  to  the 
vestibule,  and  possibly  through  the  aqueducts  or  the  sheath  of  the  audi- 
tory nerve  to  the  arachnoid  space.  Labyrinth  disease  is  manifested  clin- 
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ically  during  its  early  stages  by  buzzing  in  the  ears,  attacks  of  dizziness, 
disturbance  of  equilibrium  and  vomiting,  and  nystagmus.  When  it  is 
not  rapidly  fatal,  its  further  course  is  entirely  or  almost  without  symp- 
toms, with  the  exception  of  occasional  attacks  of  dizziness  and  frequent 
disturbance  of  hearing  which  possesses  the  character  of  disease  of  the 
sound-perceiving  organs  (marked  diminution  of  perception  of  sound 
transmitted  through  bone, especially  for  high  notes).  Extension  of  inflam- 
mation is  possible  even  after  a  long  quiescent  period. 

Under  certain  circumstances,  as  a  result  of  the  accumulation  of 
virulent  infectious  organisms  in  the  cavities  of  the  middle  ear,  pysemic 
or  septicsemic  infection  may  be  brought  about.  Korner  has  constructed 
a  clinical  picture  of  osteophlebitic  pyaemia  based  upon  the  assumption 
that  general  septic  infection  is  caused  by  phlebitis  of  the  small  osseous 
veins.  This  disease  occurs  particularly  in  young  individuals,  and  is 
characterized  by  high  fever  frequently  showing  marked  remissions,  and 
by  the  occurrence  of  metastases  particularly  in  the  joints  and  muscles, 
but  also  in  the  synovial  sacs,  pleura,  retina,  or  iris.  In  many  of  these, 
metastatic  abscesses  are  not  actually  formed,  there  being  simply  painful 
swelling  of  the  affected  part.  The  less  frequent  occurrence  of  metas- 
tases in  the  lungs,  and  the  relatively  more  favorable  prognosis  without 
operation  on  the  sinus  or  jugular  vein  distinguish  it  from  sinus  pysemia. 
Many  authors,  especially  Leutert,  are  of  the  opinion  that  the  creation  of 
a  separate  clinical  picture  is  not  justifiable.  According  to  the  latter, 
every  case  of  otitic  sepsis  is  caused  by  a  phlebitis  of  the  larger  venous 
spaces,  the  above-mentioned  clinical  picture  of  osteophlebitic  pyaemia 
being  referable  to  small,  not  easily  discoverable  thrombi,  which  are 
occasionally  overlooked  at  autopsy,  especially  such  as  are  attached  to 
the  walls.  They  are  found  particularly  in  the  sigmoid  sinus  or  the  bulb 
of  the  jugular  vein.  This  form  of  septic  disease  frequently  terminates 
in  recovery  after  prompt  removal  of  the  infectious  focus.  Many  cases, 
however,  are  rapidly  fatal,  terminating  with  the  manifestations  of  very 
acute  sepsis. 

Various  types  of  mastoid  disease  can  be  distinguished,  but  between 
them  there  occur  numerous  transitional  forms :  a.  Diffuse  suppuration 
of  the  mucous  membrane  lining  the  spaces  of  the  temporal  bone. — In  the 
antrum  and  in  the  large  mastoid  cells  there  is  not  infrequently  found  a 
large  accumulation  of  thick,  tenacious  pus  traversing  the  entire  bone 
like  a  sponge  without  producing  extensive  destruction  of  bone,  marked 
swelling  of  the  mucous  membrane,  or  proliferating  granulations.  This 
picture  is  seen  as  a  rule  in  more  chronic  cases  of  otitis  which  do  not 
follow  a  violent  course  from  the  beginning,  particularly  if  perforation 
follows  conical  bulging  of  the  posterosuperior  portion  of  the  drum- 
membrane.  In  general  the  surgeon  has  to  deal  with  markedly  pneu- 
matic bones.  Those  in  which  the  diploe  are  strongly  developed,  or 
those  which  are  eburnated,  have  no  tendency  to  such  diseases.  The 
clinical  manifestations  are  rarely  severe  in  this  form;  sometimes  for 
weeks  there  will  only  be  occasional  tenderness  on  pressure  over  the 
mastoid  process  either  at  its  base  or  posterior  border.  The  mucous 
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membrane  of  the  cells  is  usually  markedly  injected,  but  only  slightly 
thickened;  the  contained  pus  is  thick  and  creamy,  and  of  a  yellow 
color.  In  these  forms  the  process  frequently  becomes  chronic,  the 
mucous  membrane  of  the  cells  becoming  pale,  but  remaining  somewhat 
thickened  and  secreting  permanently  a  slightly  purulent  fluid  containing 
much  mucous,  which  continues  to  flow  out  through  the  persistent  open- 
ing in  the  drum-membrane.  After  weeks,  months,  or  years  conditions 
frequently  become  worse.  There  is  a  sudden  rise  in  temperature,  occa- 
sionally accompanied  by  a  chill,  and  periostitis  of  the  mastoid  process  or 
some  intracranial  complication  develops.  The  usual  cause  of  these 
exacerbations  is  an  acute  lighting-up  of  the  inflammation  in  the  meso- 
tympanus.  Sometimes  this  is  due  to  fresh  infection  (influenza,  coryza, 
etc.),  sometimes  to  external  irritation  of  various  kinds,  most  frequently 
to  stopping  of  the  flow  of  pus  (granulations,  etc.).  Such  cases  may  be 
called  acute  or  chronic  empyema  of  the  air-cells,  even  if  they  are 
decidedly  different  from  cases  of  empyema  of  the  pleura,  for  example. 

b.  Inflammatory  infiltration  of  the  lining  of  the  cavities  of  the  temporal 
bone. — Exuberant  " proliferation  of  granulations" — i.e.,  marked  swell- 
ing of  the  mucous  membrane  lining  the  cells,  frequently  associated  with 
extensive  softening  or  destruction  of  the  bone,  or  with  cortical  and  deep 
necrosis  of  bone — is  frequently  found  in  cases  of  otitis  which  run  a  very 
acute  course  and  which  continue  to   exhibit  very  severe  symptoms, 
especially  cases  of  influenza  otitis.    This  form  preferably  affects  bones 
with  large  air-spaces.     On  opening  the  mastoid  process  in  such  cases 
no  pus  is  found,  or  only  a  few  drops,  within  the  spaces,  which  are  com- 
pletely filled  by  proliferation  of  the  mucous  membrane.    In  the  antrum 
also  there  is  frequently  very  little  pus;  on  the  other  hand,  it  frequently 
happens  that  a  large  abscess  situated  either  within  the  bone  or  extra- 
durally  is  opened.     In  this  form  the  clinical  manifestations  are  usually 
severe;  as  a  rule  there  are  severe  pain  and  rather  high  fever  which 
frequently  shows  only  slight  remissions.     Complications  generally  de- 
velop rapidly  in  the  course  of  the  first  two  or  three  weeks  following  the 
onset  of  acute  otitis. 

c.  Ostitis  of  the  temporal  bone. — Occasionally  it  happens  that  most  of 
the  cavities  of  the  bone  show  not  the  slightest  sign  of  inflammation;  that, 
however,  single  cells  are  diseased  alone,  either  those  at  the  apex,  or  some- 
times those  at  the  posterior  edge  of  the  mastoid  process.    The  remaining 
cavities  in  the  bone  are  lined  with  pale  thin  mucous  membrane.     In 
most  instances  a  number  of  inflammatory  foci  are  present;  the  bone 
surrounding  them  is  usually  markedly  injected  and  somewhat  softened, 
occasionally  small  sequestra  are  present.    These  forms  the  author  would, 
with  some  degree  of  probability,  accept  as  being  due  to  primary  disease 
of  the  bone  (see  above). 

In  nearly  every  case  of  mastoid  disease  the  termination  of  otitis  media 
is  considerably  retarded;  only  very  rarely  is  it  possible  to  operate  suf- 
ficiently early  to  avoid  this.  Especially  the  protracted  forms  just  de- 
scribed may  pursue  their  course  for  a  long  time  without  causing  great 
disturbance,  so  that  it  is  difficult  to  decide  upon  an  operation.  But  they 
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bring  about  a  condition  of  chronic  suppuration  and  sooner  or  later 
render  operation  necessary.  The  other  forms  are  more  liable  to  bring 
about  periostitic  manifestations  or  severe  complications,  and  for  this 
reason  they  are  generally  operated  upon  sooner.  If  this  is  not  done,  and 
if  the  patient  does  not  succumb  to  complications,  there  results  rupture 
externally,  with  the  formation  of  fistula;  whereupon  the  process  may 
continue  for  a  long  time,  and  after  existing  for  a  longer  or  shorter  time 
leads  to  disastrous  consequences. 

Clinical  Manifestations. — The  clinical  manifestations  are  insignificant 
in  the  protracted  form;  in  the  other  forms  pain  is  usually  not  so  severe 
as  in  the  beginning  of  an  otitis,  but  sufficiently  severe  to  disturb  the 
condition  of  the  patient.  Subjective  pains  are  described  as  boring  and 
tearing  in  character,  referred  to  the  depth  of  the  ears,  and  frequently 
also  to  the  temporal  bone.  They  frequently  show  irregular  remissions 
in  severity.  Pain  caused  by  pressure  is  much  more  severe.  As  a  rule 
the  most  sensitive  portion  is  near  the  base.  Where  single  cells  are  the 
principal  seat  of  disease  the  corresponding  portion  of  the  external 
surface  is  found  to  be  tender  on  pressure.  Pain  is  most  severe  if 
periostitis  has  set  in. 

The  character  of  the  fever  is  similar  to  that  of  otitis  itself — i.  e.,  very 
irregular,  frequently  remitting  very  much  in  the  course  of  a  day,  to  be 
followed  by  a  rapid  rise.  Rapid  or  continuous  rise  of  temperature  is 
always  suspicious  of  extension  of  the  disease  and  demands  energetic 
treatment.  Fever  is  seldom  entirely  absent;  still  at  times  days  may  pass 
with  none  or  only  very  little  rise  of  temperature.  If  other  complications 
set  in,  the  temperature-curve  undergoes  a  corresponding  change. 

The  remaining  disturbances,  loss  of  appetite  and  sleep,  lassitude,  etc., 
are  in  most  instances  marked,  particularly  in  children.  The  most 
severe  disturbances  are  present  during  the  development  of  periostitic 
or  extradural  abscess. 

Diagnosis. — The  diagnosis  of  mastoid  disease  is  frequently  very 
difficult  at  its  onset.  Tenderness  over  the  bone,  as  was  mentioned 
several  times,  occurs  in  nearly  every  case  of  severe  acute  otitis  media. 
Whether  the  manifestations  are  those  of  a  simple  otitis  media  or  the 
symptoms  of  an  accumulation  of  pus  in  the  bone  is  frequently  difficult 
to  decide.  At  all  events,  tenderness  on  pressure  is  one  of  the  most 
important  points  upon  which  to  base  a  diagnosis.  Especially  if  an  area 
of  tenderness,  originally  limited  to  a  definite  point,  spreads  rapidly,  one 
can  conclude  that  disease  of  the  bone  exists.  More  positive  points  are 
the  occurrence  of  circumscribed  or  diffuse  periostitic  swelling.  During 
the  earliest  stage  of  the  latter  it  is  frequently  found  at  the  posterior 
surface  of  the  mastoid  process.  Actual  purulent  perforation  and  swelling 
immediately  preceding  the  latter  are  more  frequently  localized  at  the 
root  of  the  process.  Comparing  both  sides  of  the  body  does  not  always 
offer  positive  results,  as  frequently  both  mastoid  processes  vary  in  their 
degree  of  development. 

Errors  in  diagnosis  are  very  liable  to  be  made  as  a  result  of  peri- 
auricular  phlegmon  following  simple  otitis  externa.  This  is  frequently 
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situated,  as  was  mentioned  above,  in  the  soft  parts  overlying  the  mastoid 
process,  not  infrequently  also  in  the  skin  of  the  neck  below  the  external 
auditory  meatus,  and  at  times  also  in  the  region  of  the  parotid.  The 
author  has  offered  a  number  of  important  points  in  differential  diagnosis 
on  page  363 ;  in  general  if  otitis  media  is  positively  known  to  be  present, 
it  would  be  more  natural  to  assume  the  presence  of  mastoid  disease  than 
purely  periauricular  inflammation.  In  the  worst  case,  if  diagnosis  is 
uncertain,  incision  of  a  phlegmon  cannot  but  help  the  patient,  while 
failure  to  operate  in  mastoid  disease  may  lead  to  serious  consequences. 
In  order  to  determine  whether  operative  interference  is  necessary  or  not, 
it  is  important  to  compare  the  temperature-curve  with  the  conditions 
found  in  the  ear,  the  tenderness  on  pressure  over  the  bones,  and  with 
any  possible  manifestations  of  importance.  If,  for  instance,  the  temper- 
ature rises  without  important  changes  in  the  appearance  of  the  drum- 
membrane,  or  if  marked  variations  in  temperature  continue  for  several 
weeks  after  perforation  took  place,  it  would  point  to  suppuration  within 
the  bone,  particularly  when  perforation  of  the  drum-membrane  occurred 
late,  as  mentioned  above,  in  the  superior  posterior  quadrant.  If  there 
is  also  tenderness  on  pressure  at  the  posterior  surface  or  base  of  the 
mastoid  process  for  a  long  time,  while  the  site  of  perforation  remains 
open  and  the  appearance  of  the  drum-membrane  shows  abatement  of 
the  inflammatory  symptoms,  one  can  pretty  positively  assume  the  pres- 
ence of  pus  in  the  bone.  Still  more  in  favor  of  the  latter  would  be  the 
continued  secretion  of  pus  from  an  opening  situated  in  the  superior 
posterior  opening,  accompanied  by  some,  if  only  slight,  pain  in  the  bone. 
Profuse  suppuration  is  by  no  means  a  sign  that  perforation  is  free.  In 
the  conical  bulging  there  is  considerable  retention,  and  profuse  suppu- 
ration is  quite  analogous  to  "ischuria  paradoxa." 

Objective  methods  of  determining  the  presence  of  pus  in  the  mastoid 
process  have  been  employed.  Korner,  v.  Wild,  and  others  recommend 
percussion  of  the  mastoid  process.  If  the  latter  is  filled  with  pus,  the 
percussion-note  will  be  duller  than  that  on  the  other  side.  The  note  is, 
however,  influenced  by  many  outward  relations  (shutting  and  opening 
the  mouth  and  nose,  difference  in  number  of  air-cells,  etc.,  further 
by  swelling  of  the  soft  parts).  If  these  sources  of  error  be  con- 
sidered, the  method  may  produce  good  results,  especially  in  primary 
disease  of  the  bone,  and  the  slow  secondary  forms  which  run  their  course 
with  few  stormy  manifestations.  Whether  examination  with  #-rays  can 
be  employed  for  diagnostic  purposes  is  at  present  unknown. 

Prognosis. — The  prognosis  of  mastoid  disease  depends  very  much 
upon  the  promptness  with  which  operation  is  performed.  If  operation  is 
carried  out  at  the  proper  time,  severe  complications  can  always  be 
avoided  except  in  cases  of  particularly  severe  inflammation. 

In  other  cases  complications  may  continue  absent  so  long  that  death 
may  occur  from  some  other  cause  before  recovery  takes  place.  Spon- 
taneous recovery  from  mastoiditis  can  be  expected  only  in  cases  of  mild 
inflammation  during  the  onset  of  an  acute  otitis.  The  above-mentioned 
instances  of  spontaneous  recovery  through  throwing  off  of  large  portions 
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of  bone  are  extremely  rare.  After  completion  of  the  operation,  and  if 
the  mastoid  process  be  freely  opened,  recovery  takes  place  within  four 
to  six  weeks,  but  considerably  longer  time  may  be  required.  Recovery 
from  such  operations  is  often  unsatisfactory,  especially  in  tuberculous 
and  diabetic  subjects. 

Ulceration  of  the  Bony  Walls  of  the  Tympanic  Cavity  and  Auditory 
Ossicles. — The  exposure  of  portions  of  the  wall  of  the  tympanum,  and 
probably  also  the  removal  of  small  cortical  sequestra,  very  frequently 
follow  otitis  media,  but  do  not  often  occupy  a  very  prominent  position 
in  the  clinical  picture.  Retarded  cases  of  otitis,  especially  those  recog- 
nized too  late  or  those  which  have  been  improperly  treated,  accompany- 
ing severe  infectious  diseases,  particularly  scarlet  fever,  frequently  cause 
extensive  necrosis,  affecting  particularly  the  auditory  ossicles.  Necrotic 
bone  may  be  transported  into  the  auditory  canal  by  granulation  and  be 
removed  from  here  by  pus,  irrigations,  or  with  instruments. 

Owing  to  its  slender  form,  the  malleus  is  more  readily  thrown  off 
spontaneously,  the  incus  only  after  extensive  loss  of  substance,  which 
occurs  frequently,  especially  in  the  body  and  long  process,  or  the  necrotic 
bone  remains  in  the  tympanic  cavity,  acting  like  a  foreign  body  and 
keeping  up  suppuration  until  it  is  removed  surgically.  The  stapes  rarely 
undergoes  necrosis,  and  then  usually  in  cases  of  otitis  from  scarlet  fever 
which  run  an  unfavorable  course.  Infection  of  the  contents  of  the  laby- 
rinth is  always  to  be  expected  under  such  circumstances. 

Of  the  walls  of  the  tympanic  cavity,  the  annulus  tympanicus  and  its 
vicinity,  as  well  as  the  portions  adjoining  the  cochlea,  are  most  frequently 
affected  by  small  or  large  cortical  sequestra.  Also  the  median  portion 
of  the  roof  of  the  auditory  canal,  described  as  "pars  epitympanicus,"  is 
occasionally  thrown  off  either  as  a  whole  or  in  separate  portions.  Ne- 
crosis also  occurs  in  the  recessus  hypotympanicus,  affecting  the  trabecu- 
lar  bony  processes.  In  a  number  of  cases  the  entire  cochlea,  or  portions 
of  the  latter,  were  thrown  off;  more  rarely  the  semicircular  canals  were 
similarly  affected. 

Labyrinth  Disease. — Besides  the  erosions  of  the  external  semicircular 
canal  (see  above),  the  labyrinth  may  also  be  infected  if  the  inflammation 
of  the  mucous  membrane  of  the  tympanum  destroys  the  membranes  of 
the  fenestrse  and  infectious  organisms  find  entrance  to  the  perilymphatic 
fluid.  Habermann  and  Scheibe,  as  well  as  others,  have  proved  that  the 
bones  of  the  labyrinth  capsule,  as  well  as  other  portions  of  the  temporal 
bone,  are  affected  by  osteomyelitis,  and  that  from  this  point  the  spaces 
of  the  labyrinth  may  be  infected.  This  apparently  occurs  more  fre- 
quently than  has  generally  been  supposed. 

Infection  of  the  Sinus  and  the  Bulb  of  the  Jugular  Vein. — The  sinuses, 
especially  the  sigmoid  sinus,  are  involved  in  otitis  media  through  the 
medium  of  the  mastoid  cells.  More  rarely  phlebitis  of  the  small  veins, 
originating  in  the  mucous  membrane  and  emptying  into  the  sinus,  directly 
causes  infection  of  the  contents  of  the  latter.  Still  more  frequently 
an  extradural  abscess  in  the  sigmoid  fossa  infects  the  wall  of  the  sinus 
through  direct  contact.  The  other  sinuses  usually  become  involved 
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through  an  infectious  sinus-thrombosis  travelling  along  the  transverse 
sinus.  The  bulb  of  the  jugular  vein  may  be  infected  in  a  similar  way 
through  the  floor  of  the  tympanic  cavity,  if  separated  from  the  latter  by 
only  a  thin  plate  of  bone.  Thrombosis  originating  in  this  way  is  usually 
attached  to  the  walls  of  the  sinus.  In  a  similar  manner  the  carotid  sinus 
surrounding  the  carotid  artery  may  be  infected  also,  and  infection  be 
carried  along  in  the  cavernous  sinus. 

Injection  within  the  Skull. — Extradural  abscesses,  situated  between 
the  dura  and  bone,  are  quite  frequent  in  connection  with  otitis  media, 
especially  in  the  sigmoid  fossa,  but  less  frequently  above  the  tegmen 
tympani.  Either  the  cranial  cavity  is  directly  opened  through  destruction 
of  bone  or  infected  bloodvessels  and  lymphatics  serve  to  transport 
infectious  agents  from  the  mucous  membrane  of  the  tympanic  cavity. 
The  latter  is  more  liable  to  occur  in  the  tegmen,  occasionally  also  through 
the  medium  of  the  connective-tissue  strands  which  extend  from  the 
antrum,  beneath  the  superior  semicircular  canal  to  the  hiatus  subar- 
cuatus,  the  remains  of  a  fetal  process  of  the  dura  found  in  the  subarcuate 
canal.  Extradural  abscesses  may  produce  other  intracranial  complica- 
tions, the  most  frequent  of  which  is  leptomeningitis.  The  latter  may 
also  be  caused  by  inflammation  of  the  labyrinth,  more  rarely  through 
involvement  of  the  facial  canal.  The  bony  wall  of  the  latter  frequently 
presents  openings  in  the  region  of  its  lateral  curve;  also  if  inflammation 
of  the  mucous  membrane  is  acute,  inflammation  may  travel  through  the 
small  opening  in  the  eminentia  pyramidalis,  along  the  tendon  of  the 
stapes,  into  the  canal.  Neuritis  of  the  facial  occurs  in  both  events,  but 
does  not  seem  absolutely  necessary  for  transportation  of  inflammation. 
Finally,  if  air-cells  reach  as  far  as  the  apex  of  the  petrous  portion,  infec- 
tion may  extend  to  the  cavum  Meckelii  and  meningitis  be  thus  brought 
about.  Cerebral  abscess  in  the  course  of  acute  otitis  are  rare.  In  such 
cases  the  surgeon  may  assume  that  infection  has  reached  the  brain  at 
once  by  travelling  along  one  of  the  mentioned  routes,  or  that  he  has  to 
deal  with  less  violent  infections  of  the  dura  in  the  course  of  which  adhe- 
sions have  formed  between  the  latter  arid  the  brain-surface,  following 
which  infection  of  the  brain-substance  itself  takes  place.  (See  page  282 
and  following.) 

TREATMENT  OF  ACUTE  OTITIS  MEDIA. — According  to  the  stage  and 
severity  of  acute  otitis  media  the  physician  must  vary  his  treatment. 
In  mild,  so-called  catarrhal  forms  which  follow  their  course  without 
important  febrile  movement,  without  disturbance  of  the  general  con- 
dition, and  without  severe  pain,  one  may  wait.  But  at  the  same  time  it 
is  wise  to  remove  as  rapidly  as  possible  any  existing  inflammatory  con- 
ditions of  the  nose  and  epipharynx  (only  mild  astringents).  If  pain  is 
more  severe,  if  infection  of  the  drum-membrane  is  more  marked,  without 
bulging,  however,  being  noticeable,  one  may  still  wait  and  apply  anti- 
phlogistic measures  as  long  as  fever  is  not  high  and  there  is  no  tenderness 
on  pressure  over  the  mastoid  process.  The  entire  region  of  the  ear  is 
sensitive  to  cold;  the  long-continued  application  of  ice-bags  in  many 
patients  increases  the  pain,  and  may  even  cause  freezing  of  the  auricle. 
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For  this  reason  ice-bags  should  not  be  applied  for  longer  than  one  hour 
and  the  auricle  be  protected  by  an  interposed  layer  of  flannel.  The 
author  finds  that  cloths  cooled  by  laying  on  a  block  of  ice  and  well  wrung 
out  act  better.  The  entrance  of  cold  water  into  the  auditory  canal  should 
be  absolutely  prevented.  Leiter's  cooling  apparatus,  or  an  improvised 
coil  of  rubber  tubing,  acts  well  and  is  without  danger. 

Where  there  is  tenderness  on  pressure  over  the  mastoid  process, 
leeches  applied  to  the  mastoid  process  or  to  the  tragus,  painting  with 
iodine  or  placing  a  vesicating  plaster  behind  the  ear  are  recommended. 
All  these  may  act  well,  but  a  leech-bite  causes  almost  as  much  pain  as 
paracentesis  and  is  certainly  less  efficacious.  If  suppuration  takes  place, 
the  wounds  are  nearly  always  infected,  and  sometimes  render  subsequent 
treatment  difficult.  Painting  with  iodine  is  followed  by  pain  and  swelling 
of  the  respective  portion  of  the  skin,  and  it  is  impossible  to  decide  at  a 
critical  moment  whether  this  is  due  to  disease  of  the  bone  or  to  the 
iodine.  This  applies  even  more  to  the  vesicating  plaster. 

In  all  such  cases  paracentesis  is  a  great  deal  more  efficacious.  It 
should  always  be  carried  out  early  where  there  is  distinct  tenderness  of 
the  mastoid,  especially  where  there  is  any  considerable  rise  of  temper- 
ature, even  if  the  latter  occurs  only  in  the  evening.  One  need  have  no 
fear  about  performing  this  small  and  only  slightly  painful  operation 
unnecessarily  when  the  diagnosis  is  doubtful.  Where  one  can  see  the 
drum-membrane  at  all,  paracentesis  is  rarely  difficult,  even  in  unruly 
children,  provided  one  has  manual  dexterity.  Frequently,  it  is  true, 
when  the  drum-membrane  is  markedly  injected  the  boundary  between 
the  latter  and  the  auditory  canal  is  difficult  to  determine.  One  should 
therefore  always  use  the  short  process  of  the  malleus  as  a  guide.  This 
can  almost  always  be  distinguished  as  a  white  or  yellow  spot.  Para- 
centesis should,  of  course,  provide  free  and  thorough  evacuation  of  the 
exudate;  too  long  an  incision  rarely  does  harm,  and  one  less  skilled 
usually  makes  the  incision  shorter  than  intended  on  account  of  the  con- 
cavity of  the  drum-membrane.  If  the  drum-membrane  is  uniformly 
bulged  out,  an  incision  situated  anteroinferiorly  would  be  most  favor- 
able for  drainage,  and  a  radial  incision  theoretically  the  best,  as,  on 
account  of  the  direction  of  the  fibres  of  the  drum-membrane,  it  would 
not  stand  open  too  far.  In  unruly  patients  it  is  frequently  difficult  to 
make  this  incision  anteroinferiorly,  and  for  this  reason,  following  the 
suggestion  of  Schwartze,  a  horizontal  incision  near  the  inferior  margin 
of  the  membrane  is  to  be  recommended  for  those  who  are  not  skilful. 
In  case  of  circumscribed  bulging  posterosuperiorly  paracentesis  should 
be  made  parallel  to  and  behind  the  manubrium  of  the  malleus;  in  such 
cases  prompt  incision  is  important,  and  may  in  many  cases  render  open- 
ing of  the  mastoid  process  unnecessary. 

In  regard  to  the  treatment  of  acute  otitis  media,  it  may  be  mentioned 
that  the  application  of  a  5,  10,  or  even  20  per  cent,  carbolic  acid  solution 
in  glycerin  undoubtedly  diminishes  the  painfulness  of  the  drum-mem- 
brane, and  may  even  diminish  that  of  a  subsequent  paracentesis.  In 
cases  of  milder  inflammation  the  actual  course  of  disease  seems  to  be 
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favorably  influenced  by  this  treatment  even  after  paracentesis  or  spon- 
taneous rupture.  Carbolic  acid  and  glycerin  seem  to  exert  a  good 
influence  as  long  as  severe  inflammatory  manifestations  continue  present. 
The  solution  may  be  simply  dropped  into  the  auditory  canal,  or  pieces 
of  cotton  saturated  with  it  may  be  inserted  into  the  auditory  canal  as 
far  as  the  drum-membrane.  It  should  not  be  used  for  too  long  a  time, 
as  otherwise,  even  where  the  skin  is  little  sensitive,  eczema  or  a  painful 
condition  of  the  walls  of  the  auditory  canal  may  be  produced.  If  after 
perforation  has  taken  place  there  is  much  secretion,  care  should  be  taken 
to  cleanse  the  ear.  Recently  much  stress  has  been  laid  by  many  on  the 
value  of  purely  aseptic  treatment,  loosely  packing  the  auditory  canal 
with  sterile  gauze,  and  applying  a  complete  antiseptic  dressing.  This 
seems  to  the  author  unnecessarily  cumbersome.  He  cannot  see  either 
why  irrigation  of  the  ear  should  be  rejected  where  suppuration  is  profuse. 
Irrigation  of  the  auditory  canal  filled  with  pus  is  entirely  different  from 
irrigation  of  an  incised  abscess  cavity;  the  surgeon  is  simply  applying 
a  cleansing  measure  and  cannot  expect  it  to  be  more  than  that.  Certainly 
by  using  such  irrigations,  the  patient  is  less  dependent  upon  the  surgeon 
than  under  the  aseptic  dry  method  of  treatment.  In  very  obstinate  and 
profuse  suppuration  irrigation  through  the  Eustachian  tube  by  means  of 
a  catheter  may  be  indicated.  It  was  formerly  practised  more  than  at 
present,  but  is  decidedly  useful  in  some  cases.  Where  suppuration  is  not 
so  profuse,  careful  swabbing  with  clean  pieces  of  cotton,  aided  by  forceps, 
is  certainly  to  be  preferred,  whether  or  not  it  is  followed  by  the  applica- 
tion of  a  proper  medicating  fluid.  '  It  must  be  frequently  repeated,  how- 
ever, in  order  that  the  vicinity  of  the  ear  may  not  be  bathed  in  pus,  the 
skin  macerated,  and  eczema  produced.  If  secretion  diminishes  and  the 
perforation  opening  is  free,  the  further  treatment  is  limited  to  cleansing 
the  auditory  canal  or  applying  10  per  cent,  boric  acid  glycerin,  weak 
solutions  of  zinc  sulphate  or  hydrogen  peroxide,  according  to  personal 
preference.  If,  however,  in  spite  of  free  perforation,  secretion  does  not 
cease,  the  safest  method  to  bring  about  rapid  recovery  of  the  disease  is 
the  insufflation  of  powdered  boric  acid  (Bezold),  according  to  the  author's 
experience  and  that  of  many  others,  in  spite  of  all  the  agitation  against 
this  method.  It  has  been  asserted  that  boric  acid  combines  with  secre- 
tion to  form  hard  lumps,  which  prevent  drainage  and  may  thereby  lead 
to  serious  complications.  This  objection  does  not  apply  to  the  method, 
but  to  its  incorrect  application.  Insufflated  in  small  quantities,  boric 
acid  is  dissolved  by  the  secretion  and  is  easily  evacuated  with  the  latter. 
The  principal  condition  for  its  application  is  free  perforation.  It  is 
surprising  with  what  rapidity  suppuration  which  has  previously  resisted 
all  other  methods  subsides  after  a  few  insufflations  of  this  substance. 

If  there  are  present  those  signs  described  under  the  head  of  diagnosis, 
which  would  justify  one  in  assuming  the  presence  of  a  more  intense  form 
of  disease  of  the  temporal  bone,  one  may  first  enlarge  the  opening  of 
perforation  unless  high  fever  or  intense  tenderness  on  pressure  over  the 
bone,  or  cerebral  or  pysemic  manifestations,  force  one  to  open  the  mastoid 
process.  For  the  purpose  of  enlarging  the  opening  one  can  either  make 
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an  incision  or  insert  a  fine  probe  to  which  is  fused  a  small  quantity  of 
chromic  acid.  The  latter  method  causes  very  little  pain  and  is  at  the 
same  time  very  efficacious;  it  is  especially  recommendable  in  unruly 
patients,  particularly  children.  If,  however,  drainage  is  free  and  mani- 
festations on  the  part  of  the  mastoid  process  do  not  subside,  one  should 
not  hesitate  to  open  up  the  antrum,  for  frequently  hours  are  precious. 
Suppuration  of  the  ear  is  cured  spontaneously  and  in  a  surprisingly  short 
time  after  free  opening  of  the  antrum. 

Chronic  Suppuration  of  the  Middle  Ear. — At  the  outset  of  the  discus- 
sion of  chronic  suppuration  of  the  middle  ear  the  author  wishes  to  state 
that  every  case  of  non-complicated  acute  otitis  media  completely  resolves, 
provided  that  (1)  perforation  occurred  early  enough,  either  spontaneously 
or  surgically;  that  (2)  the  general  predisposing  general  disease  does  not 
terminate  fatally,  or  would  not,  like  tuberculosis,  for  example,  tend  to 
keep  up  the  local  disease;  and  that  (3)  no  general  condition  of  disease 
continues  to  exist  which  would  hinder  recovery  from  inflammation  in 
general,  as,  for  example,  diabetes.  Undoubtedly  a  transition  from  acute 
into  chronic  inflammation  is  rather  frequent.  If,  however,  none  of  the 
complications  mentioned  sets  in,  it  is  usually  due  to  insufficient  obser- 
vation and  treatment.  Even  if  according  to  the  author's  conception  all 
cases  of  chronic  suppuration  are  in  a  way  only  complications  of  an  acute, 
the  disease  assumes  an  entirely  different  character  when  it  is  protracted 
in  this  way.  It  is  therefore  justifiable  to  discuss  chronic  inflammation 
of  the  middle  ear  as  a  special  form  of  disease. 

In  regard  to  course  and  treatment  of  chronic  middle-ear  inflammation, 
the  position,  form,  and  character  of  the  fistula  in  the  drum-membrane 
are  of  great  importance.  All  the  possible  occurrences  cannot,  of  course, 
be  discussed  here,  but  a  number  of  types  may  be  mentioned  which  are 
frequent. 

There  may  be  extensive  destruction  of  the  drum-membrane,  with 
hypersecretion  from  the  exposed  mucous  membrane.  This  form  is 
most  frequently  found  after  severe  or  very  much  neglected  cases  of 
otitis  resulting  from  scarlet  fever  or  diphtheria.  The  form  and  size  of 
the  perforation  vary;  sometimes  the  drum-membrane  is  completely 
wanting  except  for  a  small  remnant  bounding  the  annulus  tympanicus ; 
the  manubrium  of  the  malleus  projects  from  the  margin  of  the  former; 
the  latter  is  either  uninjured  or  only  slightly  eroded  at  its  lower  extremity. 
In  other  cases  extensive  portions  of  the  drum-membrane  in  the  vicinity 
of  the  manubrium  of  the  malleus  are  preserved.  These  parts  of  the 
drum-membrane  are  better  nourished.  Owing  to  the  projection  of  the 
manubrium  of  the  malleus  the  gap  becomes  heart-  or  kidney-shaped. 
In  other  cases  again  there  are  large  oval  or  round  perforations,  which 
occupy  the  anteroinferior  or  both  inferior  quadrants.  The  size  of  the 
perforation  plays  a  part  in  determining  the  chronic  character,  as  was 
mentioned  above;  also  certain  relations  in  the  position  of  the  drum- 
membrane;  thus,  for  example,  marked  cicatricial  retraction  of  the  man- 
ubrium of  the  malleus  may  cause  a  portion  of  the  tympanic  cavity  to  be 
closed  off,  particularly  the  superoposterior  portion,  and  thus  bring 
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about  retention  of  the  secretion,  the  latter  then  causing  continuation 
of  the  inflammation. 

There  may  be  oval  or  slit-like  perforations  varying  in  size,  which  in- 
volve the  superoposterior  quadrant  of  the  drum-membrane  and  some- 
times expose  the  articulation  between  the  incus  and  the  stapes.  These 
perforations  indicate  disease  of  the  system  of  bands  mentioned  a  number 
of  times,  which  lie  between  the  malleus  and  the  incus,  and  which  divide 
the  accessory  cavities  from  the  mesotympanum ;  also  disease  of  the 
mucous  membrane  covering  these  bands,  frequently  also  disease  of  the 
epitympanic  recess  and  the  mastoid  antrum. 

There  may  be  small  perforations  lying  superiorly  and  at  the  same 
time  immediately  in  front  of  or  behind  the  short  process  of  the  malleus. 
These  perforations  are  frequently  observed  with  scars  or  sclerotic  changes 
of  the  drum-membrane,  where  the  rest  of  the  drum-membrane  is  either 
intact  or  a  solution  of  continuity  has  been  restored.  In  such  cases  there 
was  probably  only  a  mild  form  of  inflammation  in  the  mesotympanum 
which  subsided,  while  at  the  same  time  unfavorable  circumstances  in  the 
recess  caused  more  severe  inflammation  and  suppuration.  In  such  per- 
forations pus  generally  originates  in  the  recess  or  in  the  antrum. 

Perforations  may  be  more  or  less  obstructed  by  exuberant  granula- 
tions. The  perforations  usually  possess  the  character  described  under 
the  two  preceding  forms.  These  exuberant  granulations  generally  orig- 
inate from  the  edge  of  the  perforation,  its  vicinity,  or  the  wall  of  the 
tympanic  cavity  lying  opposite.  The  many  causes  which  may  produce 
them  will  be  discussed  later. 

The  character  of  suppuration  varies  very  much  in  such  cases  of  otitis. 
With  large  perforations,  described  under  the  first  type,  the  surgeon  usually 
has  to  deal  with  rather  profuse  or  possibly  diminishing  secretion  of  glairy 
mucus  or  slightly  tinged  pus.  This  is  sometimes  the  case  with  larger 
perforations  of  the  second  type.  The  smaller  openings  of  various  forms 
usually  empty  a  somewhat  thicker  and  more  deeply  colored  pus,  which 
is  frequently  mixed  with  crumbly  or  cheesy  masses,  in  which  are  found 
many  epidermis  cells,  cholesterin,  and  fatty  acid  crystals.  Frequently 
the  pus  imparts  a  disagreeable  rancid  odor,  which  is  the  result  of  decom- 
position of  its  fatty  elements.  Frequently  it  offends  the  olfactory  organ 
through  various  other  qualities,  which  are  worse  accordingly  as  the  pus 
is  more  thick  and  crumbly.  If  irrigation  is  regularly  performed,  the 
smell  disappears,  provided  that  in  irrigating  the  source  of  pus  is  reached. 

PROGNOSIS. — The  prognosis  of  chronic  suppuration  of  the  ear  is 
unfavorable  in  so  far  as  it  is  frequently  followed  by  fatal  complications, 
though  often  only  after  having  existed  for  a  long  time.  Location  plays 
an  important  part  here.  Suppuration  from  the  anterior  portion  of  the 
epitympanic  recess  not  infrequently  causes  abscess  of  the  temporal  lobe. 
Where  suppuration  originates  in  the  antrum,  the  semicircular  canal  or 
posterior  fossa  is  frequently  eroded  (sinus-phlebitis,  cerebellar  abscess). 
If  the  labyrinth  is  involved,  there  is  danger  of  meningitis.  Further, 
wherever  suppuration  continues  for  any  length  of  time  it  produces  cica- 
tricial  contraction,  and  the  more  extensive  the  disease  the  more  seriously 


382  DISEASES  OF  THE  EAR. 

is  hearing  impaired.  The  worst  results  are  produced  if  suppuration 
occurs  in  the  vicinity  of  the  fenestra  ovalis,  or  if  through  cicatrization  the 
malleus  becomes  attached  to  the  inner  wall  of  the  tympanic  cavity. 

The  great  number  of  middle  ear  suppurations  heal  completely,  either 
spontaneously  or  after  proper  treatment,  even  if  they  have  existed  for  a 
long  time,  provided  the  factors  responsible  for  the  continuance  of  sup- 
puration can  be  removed. 

Sometimes  there  is  simple  closure  of  the  perforation  in  the  drum- 
membrane  after  the  mucous  membrane  of  the  tympanic  cavity  has 
become  altered  by  inflammation,  transformed  into  scar- tissue,  and  thus 
suppuration  brought  to  a  termination.  This  change  into  scar- tissue 
frequently  proceeds  hand-in-hand  with  changes  in  the  epithelial  lining, 
a  change  from  ciliated  thin  squamous  epithelium  into  stratified  pavement 
epithelium,  possessing  an  epidermal  character.  In  many  cases  this 
change  proceeds  from  the  edges  of  the  perforation;  the  epidermis  ad- 
vances from  here  to  the  mucous  membrane  surface  and  displaces  the 
original  epithelium.  It  seems,  however,  that  this  transformation  can 
be  produced  without  such  extension  through  the  influence  of  the 
atmospheric  air,  and  many  other  factors.  This  "  epidermization "  on 
its  part  may  prevent  recovery  when  it  extends  over  the  entire  mucous 
membrane  of  the  middle  ear,  suppuration  does  not  at  once  subside,  and 
this  epidermis  covering  becomes  macerated,  a  condition  which  has  been 
called  "otitis  chronica  desquamativa "  (Wendt).  This  results  in  the 
accumulation  of  large  epidermal  scales  and  broken-down  masses  of 
epidermis  in  the  corners  and  crevices  of  the  tympanic  cavity  which  may 
bring  about  a  variety  of  disturbances,  particularly  if  the  evacuation  of 
such  products  is  prevented  by  unfavorable  anatomical  relations.  The 
accumulation  of  epidermal  scales  may  give  rise  to  the  production  of 
stratified  masses  of  epidermis  which  are  often  classed  with  those  new 
growths  to  be  described  later  as  "pearl  tumors"  (cholesteatoma). 

In  addition,  recovery  may  take  place  through  the  fact  that  granula- 
tions grow  from  the  edges  of  the  perforation  to  the  wall  of  the  tympanic 
cavity  lying  opposite,  and  thus  bridge  over  the  defect.  If  the  epidermis 
has  passed  over  these  bridges,  a  portion  of  the  tympanic  cavity  is  turned 
out,  in  a  certain  sense,  or  made  part  of  the  auditory  canal. 

This  granulation  process  may,  however,  hinder  recovery  by  closing 
of?  certain  portions  of  the  tympanic  cavity  in  which  inflammatory  pro- 
cesses have  not  subsided;  the  result  is  retention  of  the  secretion,  which 
is  evacuated  at  times,  without,  however,  ever  ceasing  entirely. 

TREATMENT. — When  by  proper  therapeutic  measures  the  disturbance 
in  the  reparative  process  or  any  complications  which  cause  suppuration 
to  become  chronic  are  removed,  even  a  very  long-standing  middle-ear 
suppuration  may  be  completely  cured.  The  first  method  to  be  considered 
in  this  respect  is  mechanical  cleansing.  This  may  be  extremely  difficult, 
particularly  if  there  is  only  a  narrow  fistula  leading  into  that  portion  of 
the  tympanic  cavity  secreting  pus.  This  applies  especially  to  perfora- 
tions situated  above  the  short  process  of  the  hammer,  which  lead  to  the 
recess,  particularly  when  there  is  exuberant  granulation.  Simple  irriga- 
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tion  with  a  syringe  will  not  suffice  in  such  cases;  it  is  necessary  to  use 
specially  curved  tubes,  so-called  middle-ear  tubes,  which  direct  a  stream 
of  water  directly  into  the  position  required.  This  must  obviously  be  done 
under  inspection,  and  may  under  circumstances  be  one  of  the  most 
difficult  performances  of  special  technic.  Frequently  free  access  must 
be  provided  by  removing  granulations  or  by  enlarging  the  perforation 
with  a  knife  or  caustics.  The  details  can  be  obtained  from  works  on 
otology.  More  difficult  than  cleansing  by  irrigation  is  that  of  dry  swab- 
bing or  wiping.  Under  any  circumstances  it  is  necessary  to  exercise  not 
only  patience  and  care,  but  also  to  possess  accurate  knowledge  of  the 
anatomical  relations  of  the  tympanic  cavities. 

Annoying  exuberant  granulations  frequently  require  removal.  For 
this  purpose  a  very  fine  wire  loop,  sharp  curette,  or  a  sharp  spoon,  or 
in  other  cases  caustics,  may  be  employed.  For  the  latter  purpose  small 
quantities  of  the  caustic  material  can  be  fused  to  a  fine  silver  probe. 
The  substances  principally  used  are  silver  nitrate,  trichloracetic  or 
chromic  acid.  The  author  has  found  the  last  named  to  be  the  most 
satisfactory,  as  its  action  can  be  most  easily  controlled  and  it  causes  the 
least  amount  of  pain.  Many  prefer  a  very  fine  galvanocautery  to  caus- 
tics. The  author  has  never  been  able  to  persuade  himself  of  its  prac- 
ticability on  account  of  the  intense  pain  it  causes,  though  it  is  true  that 
this  soon  subsides. 

Another  frequent  hinderance  to  evacuation  of  pus,  as  well  as  to  me- 
chanical cleansing,  is  the  presence  of  the  ossicles  or  their  remains.  If 
the  epitympanic  recess,  or  even  the  antrum,  is  the  principal  seat  of  the 
suppurative  process,  the  resulting  secretion  can  only  flow  around  the 
head  of  the  malleus  or  the  body  of  the  incus,  and  occasionally  drainage 
may  be  considerably  facilitated  if  these  obstacles  are  removed.  With 
proper  selection  of  cases  excellent  results  can  be  obtained  by  this  opera- 
tion, regardless  of  whether  the  ossicles  be  affected  by  caries  or  not. 

After  mechanical  cleansing  the  most  important  point  in  the  treatment 
of  chronic  middle-ear  suppuration  is  the  drying  of  the  cavities.  This  can 
be  accomplished  by  simple,  frequent  swabbing  out;  in  most  instances, 
however,  it  will  be  more  successful  if  desiccating  substances  are  em- 
ployed. For  this  purpose  boric  acid  is  highly  recommended.  In  proper 
cases  this  may  cause  the  secretion  to  be  absorbed  immediately,  besides 
producing  an  astringent  action.  Where  it  cannot  properly  be  applied, 
other  astringents  in  common  use  can  be  employed — solutions  of  zinc 
sulphate,  lead  acetate,  alum,  silver  nitrate,  etc.  The  strength  of  these 
solutions  must  be  adapted  to  the  conditions  present  in  each  case.  Silver 
nitrate  solutions  occupy  a  peculiar  position  in  so  far  as  their  application 
may  produce  acute  irritation  of  the  mucous  membrane,  which  can  be 
employed,  according  to  the  suggestion  by  Schwartze,  in  a  similar  manner 
as  it  is  employed  by  ophthalmologists  to  remove  torpid  chronic  inflam- 
matory conditions. 

Alcohol  has  an  astringent  and  at  the  same  time  a  dehydrating  action, 
and  was  first  introduced  as  a  means  of  treatment  by  Politzer.  If,  how- 
ever, it  is  desired  to  produce  an  active  dehydration  with  this  solution, 
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it  is  necessary  first  to  carry  out  thorough  mechanical  cleansing,  with 
subsequent  drying,  and  then  to  apply  large  quantities  of  alcohol.  Either 
several  portions  of  alcohol  may  be  successively  dropped  in,  or,  according 
to  the  very  commendable  suggestion  of  Korner,  a  large  quantity  of  alco- 
hol may  be  employed  for  a  single  irrigation  by  means  of  a  tympanum- 
tube.  Attacks  of  dizziness  sometimes  occur  from  its  use  and  may  finally 
necessitate  the  abandonment  of  this  treatment. 

It  would  not  be  proper  to  enter  upon  all  the  special  measures  at  the 
disposal  of  otologists  in  the  treatment  of  such  cases  of  chronic  inflam- 
mation. In  the  same  way  the  author  can  only  sum  up  here  the  indica- 
tions for  possible  operations.  At  present  surgeons  are  enabled  through 
the  "  radical  operation/'  described  later,  to  cure  every  case  of  chronic 
middle-ear  suppuration  that  does  not  rest  on  some  specific  incurable 
diathesis.  It  is  necessary  to  perform  this  operation  if  signs  of  periostitis 
of  the  mastoid  process  or  of  intracranial  complications  become  notice- 
able. These  may  occur  at  any  time  in  the  course  of  chronic  middle-ear 
suppuration,  and  in  a  similar  manner  as  in  acute.  Regardless  of  these 
complications,  which  render  operation  necessary,  operative  interference 
is  indicated  to  prevent  these  complications.  There  is  danger  in  case  of 
suppuration  of  the  superior  accessory  spaces  of  the  tympanic  cavity, 
particularly  in  otitis  desquamativa,  especially  so  if  the  labyrinth  is  dis- 
eased; also  if  a  true  pearl  tumor  (cholesteatoma)  is  the  cause  of  suppu- 
ration. In  all  such  cases  radical  operation  is  indicated  when  rational 
and  carefully  carried  out  special  treatment  cannot  bring  about  cessation 
of  suppuration ;  above  all,  if  in  spite  of  this  treatment  suppuration  con- 
tinues to  be  foul-smelling,  a  sign  that  the  actual  focus  is  not  reached  by 
therapeutic  measures  employed.  Another  indication  for  radical  opera- 
tion is  marked  narrowing  of  the  auditory  canal,  as  it  occurs  through 
cicatricial  contraction  or  inflammatory  hyperostosis  in  all  varieties  of 
cases  of  chronic  middle-ear  suppuration;  on  account  of  the  narrow 
auditory  canal  rational  treatment  is  rendered  impossible. 

Tuberculosis. — Lupoid  changes  in  the  skin  occur  in  the  external 
ear,  and  may  extend  to  the  auditory  canal.  Tuberculous  perichondritis 
has  occasionally  been  observed.  There  is  a  very  rare  form  producing 
tumors,  seen  especially  in  the  lobe  of  the  ear,  which  may  cause  great 
deformity. 

The  middle  ear  is  frequently  diseased  in  all  stages  of  pulmonary  tuber- 
culosis; pure  and  mixed  infections  have  been  observed.  Most  frequently 
there  is  found  rapidly  progressing  destruction  of  the  mucous  membrane 
of  the  drum-membrane  and  the  tympanic  cavity,  combined  with  severe 
functional  disturbance,  but  without  marked  inflammatory  manifestations, 
particularly  without  pain.  Rapid  destruction  of  bone  frequently  leads 
to  facial  paralysis  and  labyrinth  disease.  Tuberculous  foci  of  the  drum- 
membrane  have  repeatedly  been  seen,  even  without  suppuration.  Acute 
forms  with  rapid  destruction  of  tissue  and  exuberant  granulation  are 
more  rare.  The  various  intracranial  complications  do  not,  of  course, 
occur  very  frequently  in  these  cases.  The  complicating  diseases  are  not 
regularly  of  a  specific  tuberculous  nature. 
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Prognosis. — Complete  recovery  does  not  often  take  place,  but  has  been 
positively  observed  in  a  number  of  cases  with  and  without  treatment, 
even  in  cases  of  advanced  phthisis. 


FIG.  110. 


FIG.  111. 


FIG.  112. 


Tuberculous  caries  of  malleus. 


Tuberculous  caries  of  incus. 


FIG.  113. 


Tuberculous  infiltrated  mucous  membrane  of  ear. 

Treatment. — Besides  the  general  treatment,  local  therapeutic  measures 

must  be  considered,  especially  where  there  are  profuse  suppuration  and 

granulation.     Where  cases  are  not  altogether  unfavorable,   operative 

treatment  by  the  so-called  radical  operation  may  achieve  good  results, 
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though  it  rarely  produces  complete  cure.  Such  operative  interference 
most  frequently  becomes  necessary  in  atypical  forms  of  tuberculous 
otitis  in  which,  according  to  all  appearances,  the  bone  is  primarily 
affected,  the  middle  ear  secondarily.  It  is  necessary  to  mention  that 
isolated  tuberculous  infections  of  the  mastoid  process  may  occur  through 
the  tubes  from  the  pharynx  without  recognizable  middle-ear  disease. 

Regarding  details,  the  author  refers  particularly  to  the  excellent  work 
by  Schwabach. 

Syphilis. — Of  the  numerous  manifestations  of  syphilis  in  the  organs 
of  hearing  only  the  primary  lesions  and  gummata  of  the  external  ear 
need  be  mentioned  here.  They  are  rather  rare  and  present  little  that  is 
characteristic.  Regarding  other  interesting  manifestations,  which  are, 
however,  of  little  surgical  importance,  the  author  refers  to  the  descrip- 
tion by  Habermann. 

Actinomycosis. — In  a  case  of  Zaufal  after  "prolonged  acute  middle- 
ear  inflammation77  without  perforation  of  the  drum-membrane,  there 
occurred  infiltration  and  suppuration  in  the  lateral  cervical  and  sub- 
occipital  region ;  actinomyces  were  discovered  in  the  pus.  Otherwise  only 
a  few  sporadic  cases  are  known  in  which  actinomycosis  travelled  from 
the  region  of  the  jaw  to  the  ear,  or  cases  with  actinomycosis  of  the  lungs 
in  which  possibly  the  disease  was  carried  through  the  tubes  to  the  middle 
ear.  It  is  not  impossible  that  after  careful  investigation  it  might  be  found 
that  where  no  point  of  entrance  could  be  discovered  the  disease  origi- 
nated in  the  ear. 

TUMORS  OF  THE  EAR. 

Granuloma. — Granuloma  frequently  occurs  in  all  forms  of  chronic 
suppuration  of  the  middle  ear,  but  is  rare  in  acute  cases.  It  results  from 
the  action  upon  the  inflamed  mucosa  of  various  irritants,  especially 
foreign  bodies,  entering  from  without  or  produced  by  the  secretions  of 
the  middle  ear,  such  as  hair,  cotton  threads,  epithelial  scales,  cholesterin 
and  lime  crystals,  particles  of  necrotic  bone,  etc.  Small  granulomata 
have  no  epithelial  covering;  large  ones  are  frequently  covered  with 
cylindrical  or  pavement  epithelium.  As  soon  as  they  reach  the  auditory 
canal  they  assume  a  polypoid  form.  They  frequently  attain  considerable 
size  and  may  even  project  from  the  auditory  meatus.  By  producing 
retention  of  secretions,  even  the  smallest  cause  suppuration  to  continue, 
and  therefore  their  removal  is  always  necessary,  although  as  a  result  of 
careful  treatment  spontaneous  resolution  does  undoubtedly  occur. 

Treatment. — Granulomata  are  best  removed  by  excision  with  a  fine 
wire  loop,  which  should  be  placed  as  low  on  the  pedicle  of  the  polyp  as 
possible  before  being  drawn  tight.  The  pedicle  may  subsequently 
require  cauterization  (with  chromic  acid,  galvariocautery)  for  complete 
removal.  Recurrences  take  place,  however,  unless  middle-ear  suppura- 
tion is  cured  by  proper  treatment.  Tearing  out  polyps  with  forceps,  as 
frequently  practised,  is  objectionable,  because  secondary  injury  cannot 
always  be  avoided  in  performing  this  operation,  and  because  only  very 
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FIG.  114 


large  polyps  are  so  tough  as  not  to  be  torn.  Small  granulomata  can 
frequently  be  removed  with  a  sharp  spoon  or  curette.  Such  operations 
should,  however,  never  be  performed  unless  guided  by  inspection,  as 
otherwise  injury  of  the  facial  nerve  or  labyrinth  may  result. 

Fibroma. — Real  fibromata  rarely  occur  of  sufficient  size  on  the  ear 
to  render  removal  necessary  on  account  of  deformity;  for  this  reason 
probably  few  cases  have  been  re- 
ported. The  small  projections  in  the 
region  of  the  tragus  are  not  true  fibro- 
mata, but  the  cartilaginous  congenital 
auricular  appendages  already  de- 
scribed. 

According  to  Billroth,  the  term 
keloid  may  be  applied  to  a  class  of 
tumors,  usually  called  hard  fibroma, 
which  develop  in  the  puncture  de- 
designed  for  ear-rings,  and  which  are 
consequently  more  frequent  in  the 
female  sex.  They  are  more  frequent 
in  the  colored  race.  Cheap  ear- 
rings, particularly  of  the  base  metals, 
are  supposed  to  favor  the  develop- 
ment of  these  tumors.  They  may 
attain  considerable  size,  transforming 
the  lobe  into  a  shapeless  mass  reach- 
ing to  the  shoulder,  and  thus  produce 
great  deformity.  Histologically  they 
are  composed  of  a  dense  connective 
tissue,  poor  in  cells;  they  are  not  very 
sharply  circumscribed  from  the  sur- 
rounding tissue,  so  that  in  dissecting 
them  portions  are  liable  to  remain 
and  cause  recurrence.  Scars  follow- 
ing dissection  of  keloids  are  very 
liable  to  develop  keloids.  These 
tumors  are  rather  rare  in  Germany. 

Treatment. — The  treatment  consists  in  their  excision.  Recurrence  is 
frequent,  however,  as  was  mentioned,  and  is  best  prevented  by  obtaining 
the  most  perfect  primary  union. 

In  the  external  auditory  canal,  usually  in  its  lateral  portion  and  as  far 
as  the  tragus,  partially  pedunculated,  dense  fibromata  have  been  observed 
in  several  cases.  These  tumors  were  removed  without  difficulty. 

In  the  temporal  bone,  as  in  other  bones,  fibroma  is  observed.  The  so- 
called  fibroma  of  the  auditory  nerve  always  shows  the  presence  of  ner- 
vous or  sarcomatous  tissue,  and  should  therefore  be  discussed  separately. 

Tumors  of  the  tympanic  cavity  described  as  fibromata  have  probably 
always  been  cases  of  granuloma  which  have  undergone  connective-tissue 
transformation. 


Fibroma  of  the  external  ear  in  a  boy  aged 
seventeen  years. 
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Angioma. — Angioma  is  found  on  the  auricle,  especially  in  children, 
usually  involving  also  the  neighboring  region  of  the  cheek.  It  is  usually 
of  congenital  origin.  When  situated  in  the  region  of  the  tragus,  it  is 
generally  a  plexiform  angioma,  a  telangiectasis,  while  if  situated  on  the 
remaining  portions  of  the  auricle  it  is  more  frequently  cavernous  in 
character.  The  latter  form  may  attain  great  size  and  extend  to  the 
auditory  canal,  or  even  to  the  drum-membrane. 

Plexiform  angioma  is  frequently  considered  malignant  on  account  of 
the  presence  of  a  large  amount  of  young  connective  tissue  (or  fat),  and 
incorrectly  put  down  as  angiosarcoma.  This  is  readily  conceivable,  as 
these  tumors  proliferate  extensively  and  often  very  rapidly  into  the  sur- 
rounding tissues,  and  frequently  after  incomplete  dissection  they  rapidly 
recur. 

One  of  the  favorite  sites  for  cirsoid  aneurysm  (pes  anastomosim)  is 
the  auricle  and  its  vicinity,  particularly  the  tissues  between  the  lower  jaw 
and  the  mastoid  process.  From  this  point  it  commonly  extends  over 
large  areas  of  the  scalp,  not  infrequently  also  to  the  neighboring  mucous 
membrane  and  into  the  bone.  The  usual  point  of  origin  is  the  posterior 
auricular  artery. 

Diagnosis. — Angioma  possesses  considerable  clinical  significance  on 
account  of  liability  of  hemorrhage,  particularly  in  the  case  of  cirsoid  aneu- 
rysm, and  in  many  instances  death  has  taken  place  in  spite  of  even  such 
extensive  operations  as  ligation  of  the  common  carotid,  etc. 

In  cases  of  arterial  tumors  of  the  auricular  region  very  severe  and 
annoying  pulsating  sounds  in  the  ear  are  frequently  the  principal  symp- 
tom ;  they  may  be  very  annoying  even  in  small  aneurysms  (case  of  Todd) . 
Occasionally  these  vascular  sounds  can  be  suppressed  by  pressure  on 
certain  portions  of  the  mastoid  process.  This  fact  in  itself  may  lead 
to  a  correct  diagnosis.  If  after  extirpation  of  a  cirsoid  aneurysm  these 
sounds  do  not  completely  disappear,  as  occasionally  happens,  it  is  to  be 
assumed  that  somewhere  there  is  present  a  sufficient  portion  of  the  con- 
volution to  produce  the  same  disturbance  that  was  caused  by  the  entire 
tumor. 

Treatment. — In  angioma  simplex  extending  over  the  region  of  the  pes 
anserinus,  dissection  is  not  to  be  recommended  on  account  of  the  danger 
of  injuring  the  facial  nerve.  Multiple  galvanopuncture  is  preferable. 
The  latter  is,  however,  frequently  followed  by  recurrence,  but  these  can 
easily  be  removed  in  the  same  way.  If  the  angioma  extends  rather  deeply 
toward  the  temporal  bone  into  the  tissues  of  the  parotid  and  along  the 
base  of  the  skull  (Turnbull),  dissection  may  be  so  dangerous  that  ligation 
of  the  afferent  vessels  would  be  more  practicable. 

Intratympanal  angioma,  unless  it  is  really  granuloma,  rarely  occurs. 

Cartilaginous  Tumors. — Cartilaginous  tumors  in  the  region  of  the 
auricle  and  bony  portion  of  the  auditory  canal  have  frequently  been 
described.  These  cases  are,  however,  either  examples  of  auricular  ap- 
pendages, previously  discussed,  or  cartilaginous  mixed  tumors  of  the 
parotid  region  that  have  extended  into  the  auditory  canal.  True  chon- 
droma  (Walliczek)  is  extremely  rare.  Spine-shaped  ecchondroses,  as 
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observed  in  one  case  by  G.  Politzer,  proceeding  from  the  anterior  wall 
of  the  auditory  canal,  are  closely  related  to  tumors  of  the  bone.  All  forms 
of  the  latter  have  been  observed  in  the  auditory  canal. 

Bone  Tumors. — Ecchondrosis  ossificans  (exostosis  cartilaginea)  is  com- 
pletely analogous  to  exostosis  of  the  epiphyseal  boundaries  in  youthful 
individuals,  and  like  the  latter  may  be  very  extensive.  It  occurs  in  the 
form  of  conical  or  spinous  projections,  covered  on  the  surface  by 
cartilage,  which  may  project  the  full  width  of  the  auditory  canal  and 
conceal  large  portions  of  the  drum-membrane. 

Exostosis  eburnea  and  spongiosa  occurs  in  the  form  of  single  or  multiple 
tumors.  The  ivory  forms  are  more  frequently  flatly  spherical,  the  spongy 
forms  generally  more  conical,  though  the  latter  may  occur  as  partially 
pedunculated,  almost  polypoid  tumors,  containing  large  medullary 
spaces,  so  that  they  can  easily  be  snared  with  a  wire  loop.  They  have 
been  supposed  to  originate  from  granulomata,  but  there  is  no  proof  of 
this  mode  of  origin.  In  a  case  of  this  kind  recently  operated  upon  by 
the  author  there  was  absolutely  no  ground  for  this  assumption. 

Hyperostosis  of  the  auditory  canal  possesses  least  of  all  the  character 
of  a  neoplasm.  As  a  rule  it  extends  as  a  uniform  thickening  of  bone, 
presenting  an  irregular  surface  and  covering  large  areas,  particularly  on 
the  anterior  and  inferior  wall  of  the  auditory  canal,  frequently  closing 
the  lumen  to  a  small  slit. 

Diagnosis. — Clinically,  exostoses  frequently  cause  impairment  of  hear- 
ing, or  deafness,  owing  to  the  fact  that  they  obstruct  the  auditory  canal 
or  leave  only  such  a  small  slit  that  it  is  easily  obstructed  by  wax.  More 
infrequently  they  cause  neuralgic  pains  which  disappear  with  the  re- 
moval of  the  exostosis.  All  exostoses  are,  as  a  matter  of  fact,  extremely 
sensitive  to  touch.  Finally,  the  presence  of  exostoses  renders  difficult 
the  diagnosis  and  treatment  of  inflammations  of  the  middle  ear  and 
the  auditory  canal,  and  in  this  way  unpleasant  complications  may 
occur. 

Treatment. — The  removal  of  such  exostoses  can  easily  be  accom- 
plished only  in  the  very  soft  spongy  forms.  In  removing  the  other  forms,, 
a  moderate-sized  gouge  is  recommended.  The  latter  should  be  handled 
with  great  caution,  as  otherwise  there  is  danger,  after  tedious  removal 
of  an  ivory-like  mass  of  bone,  of  suddenly  passing  through  the  drum- 
membrane  or  even  further.  If  it  is  necessary  to  operate  in  the  presence 
of  middle-ear  suppuration,  infection  of  the  wound  occurs,  and  the  recov- 
ery of  what  would  otherwise  have  been  a  trivial  injury  is  complicated 
by  granulation  with  subsequent  cicatricial  stenosis,  etc.  Some  authors 
have  recommended  for  this  purpose  burrs  driven  by  dental  drills.  They 
may  be  practicable  in  some  cases,  but  require  great  skill  and  a  good  view 
of  the  auditory  canal. 

Osteoma. — Finally,  there  occurs,  though  rarely,  true  osteoma.  This 
regularly  occurs  as  a  sharply  circumscribed  rounded  mass  of  bone  of  an 
ivory-like  consistence,  situated  in  the  cavities  of  the  mastoid  process, 
causing  the  posterior  wall  of  the  auditory  canal  to  bulge  forward.  It 
may  reach  the  size  of  a  filbert  or  walnut.  "  It  is  analogous  to  osteoma  of 
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the  ethmoidal  and  frontal  sinuses,  and,  if  opening  of  the  mastoid  process 
becomes  necessary,  may  occasion  great  difficulty  in  technic. 

Lipoma. — The  only  cases  of  lipoma  are  one  each  of  Walliczek 
(auricle)  and  Ole  Bull  (auditory  canal). 

Myxoma. — Myxoma  of  the  tympanic  cavity  has  been  frequently 
described,  but  in  all  cases  in  which  careful  histological  examination 
was  made  they  might  more  properly  have  been  interpreted  as  gran- 
uloma  with  "cedematous  degeneration,"  and  occasionally  deposits  of 
mucin. 

Warts. — Real  warts  are  rare  in  the  ear.  In  several  instances  a  papil- 
lary granuloma  has  been  described  as  such.  The  latter  may  also  be 
mistaken  for  carcinoma,. but  can  be  readily  distinguished  by  its  clinical 
course  (Ktihn). 

Adenoma. — True  adenoma  originating  in  the  sebaceous  glands  of  the 
auricle  (Klingel)  is  an  extremely  rare  tumor  and  without  clinical  signifi- 
cance. Granuloma  with  glandular  formation  has  frequently  been  de- 
scribed as  adenofibroma  of  the  tympanic  cavity.  A  case  of  true  adenoma 
of  the  tympanic  cavity  is  represented  by  a  small  intratympanal  tumor 
operated  upon  by  Jansen. 

Sebaceous  Cysts. — Sebaceous  cysts  have  frequently  been  observed 
on  the  auricle  and  in  its  immediate  vicinity,  particularly  on  its  convex 
surface  and  in  the  fossa  of  the  helix.  They  rarely  grow  larger  than  a 
filbert,  but  may  become  as  large  as  a  hen's  egg,  as  in  one  of  Gruber's 
cases.  They  present  no  special  peculiarities.  In  several  cases  observed 
by  the  author  he  was  surprised  at  the  thinness  of  the  walls,  which  ren- 
dered dissection  very  difficult. 

Dermoid  Cysts. — It  appears  doubtful  whether  true  dermoid  cysts 
occur  on  the  auricle  itself.  In  genuine  cases  they  have  been  either  in 
front  of  the  auricle  on  the  tragus,  or  on  the  mastoid  process  in  a  depres- 
sion of  the  latter.  They  may  be  considered  in  part  derived  from  the 
first  branchial  cleft,  and  in  part  from  epithelial  cells  which  were  displaced 
during  the  development  of  the  auricle. 

Cholesteatoma. — Pearl  tumors,  which  are  of  great  clinical  importance, 
bear  a  certain  relation  to  dermoid  cysts. 

These  formations  constitute  one  of  the  most  discussed  subjects  in 
otology.  While  Cruveilhier,  J.  Miiller,  and  Virchow  consider  them  true 
tumors  of  heterotopic  epidermoidal  formation,  v.  Troltsch  considers 
them  masses  of  epidermal  scales  which  have  collected  about  a  central 
mass  composed  of  cheesy  pus.  The  latter  interpretation  has  received 
such  strong  support  from  a  large  number  of  otologists  that  the  occurrence 
of  true  pearl  tumors  is  at  present  disputed  on  many  sides.  Such  tumors 
certainly  do  occur;  they  are  well  circumscribed  rounded  tumors,  em- 
bedded in  smooth-walled  cavities  in  the  bone,  frequently  also  provided 
with  long  processes  and  enclosed  in  a  delicate  membrane.  As  a  result 
of  their  onion-like  stratif action,  they  have  a  distinct  pearly  lustre. 
In  most  cases  such  tumors  are  associated  with  suppuration  of  the  middle 
ear,  but  it  is  hardly  conceivable  that  as  a  result  of  such  inflammatory 
processes  such  enormous  masses  of  epidermis  could  accumulate  even  in 
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the  course  of  years.  Those  rare  cases  in  which  suppuration  was  absent 
deserve  special  consideration  (Lucae,  Schwartze). 

Clinically  such  tumors  are  only  seen  after  they  have  attained  consid- 
erable size.  During  recent  years  the  author  has  operated  in  a  number 
of  cases  in  which  they  were  the  size  of  a  pigeon's  or  hen's  egg.  Unless 
they  have  become  softened  by  inflammatory  processes,  they  may  be 
bluntly  dissected  out  and  enucleated  in  toto.  Smaller  pearl  tumors  are 
observed  in  the  epi tympanic  recess  and  antrum.  They  usually  break 
off  in  fragments,  accompanied  by  suppuration,  through  a  perforation  of 
the  drum-membrane  or  wall  of  the  auditory  canal,  following  which  in 
rare  cases  spontaneous  recovery  takes  place. 

An  entirely  different  class  of  tumor,  frequently  described  as  choles- 
teatoma,  are  masses  of 'epidermis  sometimes  distinctly  stratified,  which 
are  found  in  the  antrum  or  the  recess  in  the  presence  of  chronic  suppu- 
ration of  the  middle  ear.  These  are  as  a  rule  of  a  semisolid  consistency, 
uniformly  saturated  with  pus,  can  never  be  enucleated  in  toto  with 
the  delicate,  enclosure  membrane.  It  is  very  difficult  to  remove  their 
cortical  layers  from  the  cavities  containing  them.  If  bluntly  dissected, 
there  always  remains  a  comparatively  thick  membrane  of  epidermoidal 
appearance  adherent  to  the  bone,  which  can  only  be  removed  with  some 
force,  leaving  a  more  or  less  rough  surface  of  bone.  The  surgeon  has  to 
deal  here  with  the  products  of  otitis  chronica  desquamativa  (see  above). 
As  most  cases  of  cholesteatpma,  if  situated  in  the  middle  ear,  sooner  or 
later  set  up  otitis  media,  it  is  occasionally  impossible  to  decide  upon  one 
cause  or  the  other  as  the  active  agent  in  producing  the  disease.  It  would, 
however,  be  incorrect  on  that  account  to  question  the  occurrence  of  true 
pearl  tumors. 

The  origin  of  pearl  tumors  has  generally  been  referred  to  the  inclusion 
of  epidermoidal  cells  within  the  cavities  of  the  temporal  bone  during 
development  of  the  ear  (Mikulicz).  Inclusion  may,  however,  result  from 
trauma;  for  instance,  in  chiselling  a  mastoid  process  containing  a  fistula 
lined  with  epidermis  (Leutert) .  These  cases  are  analogous  to  traumatic 
epithelial  cysts  of  the  fingers  in  the  vicinity  of  ingrowing  nails,  etc.  It 
is  difficult  to  state  whether  they  occur  frequently  or  not. 

The  origin  of  cholesteatoma  in  endothelial  clefts  has  been  maintained 
on  several  sides  (Wendt,  Glaser),  but  is  more  than  doubtful.  The 
separation  of  true  pearl  tumors  from  desquamative  otitis  is  proper,  for 
the  reason  that  the  treatment  of  the  two  diseases  is  necessarily  different. 

Prognosis. — Both  diseases  differ  as  to  prognosis.  The  extensive  de- 
struction of  bone  caused  by  a  true  pearl  tumor  may  expose  the  fossae 
of  the  skull,  and,  if  the  former  are  the  seat  of  inflammation,  may  lead 
indirectly  to  intracranial  complications.  A  large  number  of  diseases  of 
the  brain  and  sinuses  following  after  otitis  are  due  to  pearl  tumors. 
Desquamative  otitis  may  lead  to  ulceration  of  bone  and,  under  certain 
circumstances,  even  to  the  above-mentioned  complications.  This  is  more 
infrequent,  however,  than  in  true  cholesteatoma. 

Treatment. — Most  of  the  tumors  must  be  removed  by  operation  as 
a  rule  by  the  "radical  operation,"  to  be  described  below,  though  true 
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pearl  tumor  can  recover  spontaneously.  In  desquamative  otitis,  on  the 
other  hand,  recovery  without  operation  is  possible  provided  the  diseased 
cavities  do  not  extend  too  deep  into  the  bone  or  are  not  too  closely 
connected  with  the  external  auditory  canal. 

Endothelioma. — The  transition  into  malignant  tumors  is  represented 
by  endothelioma,  which  is  malignant  under  certain  conditions.  It  has 
been  observed  in  rare  cases  originating  in  the  auricle  or  tympanic  cavity. 

Carcinoma. — Carcinoma  of  the  external  ear  does  not  in  any  way 
differ  from  carcinoma  of  the  skin  elsewhere.  In  removing  such  tumors 
it  is  necessary  to  proceed  thoroughly,  especially  if  the  auditory  canal  is 

FIG.  115. 


Carcinoma  of  the  ear. 

involved,  as  otherwise  there  is  danger  of  inoperable  recurrence  in  the 
parotid  region.  Primary  carcinoma  of  the  auditory  canal  and  of  the 
tympanic  cavity  cannot  always  be  distinguished ;  moreover,  as  both  soon 
affect  the  temporal  bone,  they  have  in  numerous  instances  been  described 
as  carcinoma  of  that  bone. 

Symptoms. — An  early  symptom  is  violent  pain,  usually  located  deep 
in  the  ear.  It  may  present  the  picture  of  typical  trigeminal  neuralgia. 
At  about  the  same  time,  through  involvement  of  the  labyrinth  and  its 
surrounding  structures,  are  developed  facial  paralysis,  dizziness,  and 
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deafness.  The  latter  shows  in  its  later  stages  the  character  of  a  nerve 
deafness.  Facial  paralysis  may  offer  information  as  to  the  point  of  origin 
of  carcinoma  (Stein briigge).  Otherwise  this  is  frequently  very  difficult. 
These  cases  of  carcinoma  show  such  a  tendency  to  become  necrotic,  as 
compared  with  actual  formation  of  tumors,  that  the  affected  parts  soon 
entirely  disappear,  and  in  advanced  cases  characteristic  tumor-tissue  can 
with  difficulty  be  found.  This  necrosis  is  especially  apt  to  occur  if,  as 
is  true  in  most  cases,  the  tumor  has  ruptured  through  the  skin  over  the 
mastoid  process.  Carcinoma  also  frequently  advances  toward  the  lower 
jaw,  destroying  the  articular  fossa,  causing  pain  on  chewing  and  later 
displacement  of  the  jaw.  Rupture  through  the  base  of  the  skull  fre- 
quently occurs,  but  meningitis  and  particularly  cerebral  abscess  rarely 
occur  in  these  cases.  Thrombosis  of  the  sigmoid  sinus  is  more  frequent, 
but  also  rather  rare.  The  internal  carotid  is  frequently  exposed  by  can- 
cerous ulceration,  and  it  is  remarkable  that  severe  hemorrhage  does  not 
usually  occur  owing  to  obliteration  of  the  vessel.  The  tumor  may  extend 
along  the  base  of  the  skull,  as  well  as  to  the  upper  jaw  and  deep  into 
the  neck  and  suboccipital  region.  Paralyses  of  cranial  nerves  (abducens, 
oculomotor,  optic,  trigeminal)  may  then  occur,  also  rupture  into  the 
retronasal  space  and  affection  of  the  atlanto-occipital  articulation.  Fin- 
ally, even  more  severe  destruction  may  be  produced. 

Prognosis. — Death  usually  results  from  marasmus,  more  rarely  from 
complicating  diseases  of  the  brain  or  lungs.  Metastases  are  rather  rare, 
even  in  the  regional  lymph-glands. 

Sarcoma. — According  to  the  compilation  of  P.  Asch,  sarcoma  occurs 
more  frequently  than  carcinoma.  The  various  portions  of  the  auricle 
are  all  equally  frequently  the  seat  of  the  disease,  the  auditory  canal 
seldom  so,  the  middle  ear  more  frequently.  In  the  latter  instance  it  is 
difficult  to  distinguish  these  tumors  from  those  of  the  temporal  bone. 
Among  the  latter  undoubtedly  belong  those  very  rare  bilateral,  metas- 
tatic  tumors,  chloroma  and  lymphosarcoma.  Sarcoma  of  the  inner  ear 
is  usually  benign  in  character.  It  always  originates  in  the  region  of  the 
auditory  nerve,  and  is  at  first  situated  intracranially,  reaching  the  laby- 
rinth subsequently,  and  eventually  advancing  into  the  tympanic  cavity. 
On  the  other  hand,  the  auditory  nerve  and  its  origin  in  the  brain  are  so 
completely  involved  in  the  tumor  mass  that  the  latter  sometimes  cannot 
be  determined. 

Symptoms. — The  symptoms  of  sarcoma  are  similar  to  those  of  car- 
cinoma, but  the  course  of  the  disease  is  on  the  whole  more  rapid  and 
irregular,  corresponding  to  the  greater  difference  in  points  of  origin. 
The  manifestations  are  most  interesting  in  sarcoma  of  the  auditory  nerve; 
according  to  the  direction  in  which  the  new  growth  advances,  it  produces 
the  greatest  variety  of  cerebral,  cerebellar,  and  basal  symptoms.  The 
most  characteristic  feature  is  deafness,  with  the  character  of  a  nerve 
disturbance  of  hearing;  then  paralysis  of  the  facial  nerve.  But  in  addi- 
tion there  occur  paralysis  of  the  muscles  of  the  eye,  changes  in  the  optic 
nerve,  trigeminal  neuralgia,  or  anaesthesia.  General  symptoms  of  com- 
pression of  the  brain  usuallv  close  the  scene  unless  some  intercur- 
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rent  disease  causes  death  before.  In  a  number  of  cases  of  tumor  that 
have  been  reported,  the  latter  was  an  incidental,  accessory  finding  at 
autopsy. 

Diagnosis. — The  diagnosis  of  malignant  tumors  is  by  no  means  always 
easy.  Most  cases  in  literature  were  not  recognized  for  a  long  time,  unless 
the  external  ear  was  the  seat  of  disease.  The  greatest  difficulty  is  occa- 
sioned by  suppuration,  which  is  hardly  ever  absent.  Nearly  all  the 
symptoms  produced  by  a  tumor  can  be  explained  by  suppuration,  espe- 
cially if  a  tumor  should  become  infected  after  rupture  into  the  middle 
ear;  the  whole  picture  of  the  disease  may  be  strikingly  similar  to  that 
of  ostitis  of  the  mastoid  process.  In  the  same  way  exuberant  granula- 
tions in  the  external  auditory  meatus  or  in  the  tympanic  cavity,  in  com- 
bination with  cerebral  manifestations,  are  just  as  readily  explained  by 
an  extension  of  otitis  to  the  cavity  of  the  skull  as  by  the  progress  of  a  new 
growth.  This  comes  under  consideration  particularly  in  case  of  car- 
cinoma, in  which  Schwartze  has  pointed  out  the  fact  that  manifestations 
of  a  loss  of  substance,  a  destruction  of  bone,  frequently  occupy  a  more 
prominent  position  than  actual  new  growth.  The  relation  of  inflam- 
matory manifestations,  particularly  pain  and  the  early  involvement  of 
the  labyrinth  and  the  auditory  and  facial  nerves  are  of  great  importance 
in  diagnosis.  All  of  the  above  applies  particularly  to  carcinoma.  Only 
a  few  cases  of  the  latter  did  not  present  distinct  disturbances  of  the 
labyrinth;  in  sarcoma  also  they  are  rarely  absent.  In  the  later  stages 
symptoms  of  disease  of  the  cerebral  veins,  without  the  usual  manifesta- 
tions of  meningitis  or  abscess,  may  offer  important  information. 

The  differential  diagnosis  from  intracranial  complications  after  simple 
otitis  media  may  be  very  difficult;  still,  at  the  time  when  such  disturb- 
ances occur  a  tumor  is  usually  so  far  advanced  that  its  diagnosis  can 
readily  be  made.  The  case  of  chloroma  of  Korner  shows  clearly  that  under 
circumstances  phlebitis  of  the  sigmoid  sinus,  cavernous  sinus,  etc.,  may 
be  simulated  by  tumors  that  have  extended  into  the  respective  sinuses. 

That  which  in  other  instances  so  frequently  renders  possible  the  differ- 
ential diagnosis  between  malignant  tumors  and  inflammatory  processes 
— i.  e.,  the  absence  of  fever — cannot  always  be  expected,  on  account  of 
the  almost  constant  presence  of  suppuration  of  the  middle  ear  and 
inflammation  of  the  tumor  tissues.  Extension  of  a  tumor  to  the  mastoid 
process  is  frequently  accompanied  by  symptoms  of  fever.  In  not  a  few 
cases  in  literature  the  mastoid  process  was  opened  on  account  of  an 
incorrect  interpretation  of  these  symptoms.  The  same  error  was  made 
by  the  author  in  the  case  of  a  child  with  high  temperature  suffering  from 
a  round-cell  sarcoma. 

Mistakes  are  especially  apt  to  occur  if  tuberculous  otitis  is  present. 
If  tuberculous  disease  elsewhere  is  absent,  the  picture  of  tuberculosis  of 
the  middle  ear  is  almost  identical  with  that  of  carcinoma,  and  the  pres- 
ence in  both  of  non-characteristic  granulomatous  formations  will  render 
decision  very  difficult.  At  the  same  time  disease  of  the  labyrinth  occurs 
less  frequently  in  tuberculosis  than  in  sarcoma.  Occasionally,  however, 
diagnosis  can  only  be  made  from  the  clinical  course. 


PLATE  IX. 

FIG.    1. 


Fig.  1.  Left  Temporal  Bone  of  Adult.  Vessels  Injected,  seen  from  behind, 
showing  Venous  Plexus  on  Carotid. 

Fig.  2.     Right  Carotid  Sinus  from  in  Front. 

Fig.  3.  The  same,  showing  (V.  Ct.)  Venae  Carotieo-tympanieae,  making 
a  Communication  between  Middle  Ear  and  Interior  of  Skull. 
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The  differential  diagnosis  between  carcinoma  and  sarcoma  is  based 
principally  upon  the  fact  that  in  the  latter  the  tumor  growth  is  the  most 
prominent  feature,  while  in  the  former  destruction  of  tumor  is  the  most 
prominent  feature.  This  does  not,  however,  always  apply.  .  The  differ- 
entiation of  sarcoma  and  carcinoma  is  of  as  little  clinical  importance, 
as,  on  account  of  the  slower  growth  and  the  fact  of  their  being  fairly 
well  circumscribed,  there  is  more  chance  of  recovery  by  operating  early 
in  carcinoma  than  there  is  in  sarcoma — the  more  so  as  in  the  former 
severe  symptoms,  particularly  pain,  set  in  relatively  earlier,  causing  the 
patient  to  consult  a  physician  sooner.  Obviously,  operation  involves  the 
danger  of  opening  the  skull,  and  above  all  that  of  hemorrhage  from 
the  carotid. 

Prognosis. — If  promptly  operated  upon,  endothelioma  does  not  offer 
a  very  unfavorable  prognosis.  It  is  liable  to  recur  locally;  general  metas- 
tases  have  never  been  observed  and  infection  of  glands  very  rarely. 
Without  operation  the  prognosis  is  identical  with  that  of  other  malignant 
tumors. 
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In  opening  the  mastoid  antrum  and  other  air-cells  of  the  mastoid 
process  a  number  of  structures  are  endangered.  For  this  reason  attempts 
have  been  made  to  determine  positive  landmarks  on  the  surface  of  the 
bone  corresponding  to  their  position. 

The  dura  of  the  middle  fossa  of  the  skull  lies  above  the  antrum,  in  a 
horizontal  plane,  passing  through  the  temporal  line  (the  prolongation 
of  the  superior  border  of  the  zygoma)  to  the  mastoid  process  (Schwartze). 
A  horizontal  plane  corresponding  to  the  floor  of  the  mastoid  antrum, 
and  which  corresponds  also  to  the  situation  of  the  peripheral  posterior 
bend  of  the  facial  nerve,  is  placed  about  at  the  level  of  the  highest  point 
of  the  bony  portion  of  the  auditory  canal,  and  would  intersect  the  external 
surface  of  the  bone  at  a  point  marked  by  a  very  constant  process  of  bone, 
the  suprameatal  spine,  "spina  supra  meatum"  (Henle).  The  anterior 
wall  of  the  posterior  fossa  of  the  skull  has  no  landmarks;  in  respect  to 
the  latter  as  well  as  the  region  of  the  facial  nerve,  dependence  must  be 
placed  upon  careful  chiselling.  Simple  exposure  of  the  dura  does  no 
harm  as  a  rule;  its  accidental  surgical  opening  is  more  dangerous,  while 
deliberate  opening  after  thorough  cleansing  of  the  surface  is  less  alarm- 
ing. More  frequently,  however,  there  is  produced  a  laceration  of  the 
wall  of  the  sigmoid  sinus,  which  frequently  extends  within  a  few  milli- 
metres of  the  mastoid  cells.  The  dangers  of  hemorrhage,  except  in 
general  hemorrhagic  conditions,  and  the  danger  of  septic  infection  of 
contents  of  the  sinus  are  not  very  great,  but  the  flooding  of  the  field  of 
operation  with  blood  is  so  serious  that  further  procedures  must  be  aban- 
doned and  hemorrhage  controlled  by  packing.  If,  as  occasionally  occurs, 
there  is  only  about  a  space  1  cm.  wide  between  the  anterior  wall  of  the 
sinus  and  the  posterior  wall  of  the  auditory  canal,  it  is  extremely  difficult 
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to  reach  the  antrum,  and  if  it  is  necessary  to  keep  well  anteriorly  near 
the  auditory  canal  there  is  danger  of  injuring  the  incus,  which  rests  with 


FIG,  116. 


an/ 


The  middle  and  adjoining  cavities  exposed,  in  a  macerated  temporal  bone,  as  in  the  radical 
operation.  The  anterior  wall  of  the  sigmoid  fossa  (si)  visible;  the  facial  canal  (/)  opened, 
o.  Fenestra  ovalis.  at.  Bee.  epitymp.  hy.  Rec.  hypotympan.  an.  Antrum  mastoid. 

FIG.  117. 


S;ij;ittal  section  through  the  middle  ear. 
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its  short  process  upon  the  innermost  portion  of  the  bony  auditory  canal, 
and  the  facial  nerves  situated  further  inward  and  forward  at  the  site  of 
the  bend,  previously  mentioned.  The  situation  of  these  structures  is 


FIG.  118 


Section  of  bone  showing  the  inner  or  mucous  surface  of  the  drumhead ;  also  the   articulation 
of  the  head  of  the  malleus  with  the  body  of  the  incus  contained  within  the  attic.     (Bacon.) 

FIG.  119. 


_ 


MEYROWITZ,   H.    V. 


Chisels  and  gouges.     (Schwartze's.) 


shown  in  Fig.  116.     In  order  to  appreciate  those  intricate  relations  fre- 
quent practice  on  the  cadaver  is  absolutely  necessary. 

Opening  the  Cells  and  the  Mastoid  Antrum. — In  order  to  evacuate 
accumulations  of  pus  which  might  endanger  life  or  produce  protracted 
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suppuration  of  the  ear,  it  is  not  sufficient  to  empty  those  cavities  exposed 
by  the  first  few  strokes  with  the  chisel.  The  immediate  danger  to  life 
is  frequently  averted  but  not  entirely  removed  by  such  operations,  and 
the  complete  removal  of  the  process  can  only  be  expected  if  the  site  of 
origin  of  the  disease  in  the  antrum  is  exposed.  If  on  account  of  the 
general  condition  of  the  patient  a  rapid  termination  of  the  operation  is 
necessary,  it  is  permissible  to  limit  the  operation  to  the  opening  of  these 
cells,  and  under  such  circumstances  the  necessity  of  a  secondary  opera- 
tion must  be  expected. 

The  antrum  should  otherwise  always  be  opened  as  freely  and  thor- 
oughly as  possible.  This  is  best  accomplished  by  the  chisel.  For  doing 
this,  one  should  work  within  the  space  bounded  by  the  anterior  wall  of 
the  sigmoid  fossa,  the  posterior  wall  of  the  auditory  canal,  and  the  hori- 
zontal plane  mentioned  on  page  395;  superficially  the  opening  in  the 
bone  should  be  extended  beyond  these  limits,  and  particularly  below,  a 
sufficient  portion  of  the  mastoid  process  should  be  removed.  From  here 
the  chisel  should  be  directed  toward  the  antrum,  making  a  funnel- 
shaped  opening.  Above,  the  chisel  should  be  directed  more  horizontally 
on  account  of  the  middle  fossa  of  the  skull. 

It  is  hardly  possible  to  describe  briefly  the  technic  of  performing  this 
operation  with  the  chisel  and  the  manner  of  gradually  constructing  a 
canal  leading  to  the  antrum.  It  may  be  said,  however,  that  before  every 
stroke  of  the  chisel  the  operator  should  inspect  the  entire  field  of  opera- 
tion after  wiping  away  all  blood  and  pus.  In  general  it  is  best  to  mark 
the  superior  boundary  of  the  field  of  operation  by  a  few  strokes,  forcing 
the  chisel  into  the  bone;  then  to  work  obliquely  up  to  this  boundary-line 
from  below,  at  first  with  a  broad  chisel,  later  with  a  narrower  one.  It 
is  a  matter  of  taste  whether  a  so-called  carpenter's  chisel  writh  wooden 
handle  or  an  instrument  constructed  entirely  of  steel  is  employed.  The 
author  prefers  the  carpenter's  chisel,  as  it  obstructs  the  view  less.  Gouges 
are  employed,  but  for  the  removal  of  small  processes  of  bone  a  narrow 
straight  chisel  is  certainly  to  be  preferred,  as,  particularly  in  critical 
situations,  it  is  more  safely  guided  and  less  liable  to  slip.  In  beginning 
the  operation  a  chisel  12  to  15  mm.  wide  may  be  employed;  but  in  using 
the  latter  care  must  be  taken  to  cut  off  only  flat  pieces  of  bone,  and  not 
to  use  the  mallet  forcibly,  as  otherwise  undesirable  comminution  is  liable 
to  occur,  particularly  in  bones  containing  few  cells.  With  narrower 
chisels,  on  the  other  hand,  which  must  be  employed  at  some  depth,  there 
is  more  danger  of  slipping  or  penetrating  into  the  bone  than  in  using 
the  broader  chisels.  Both  accidents  should  be  carefully  avoided.  There 
is  probably  no  other  operation  which  requires  more  perfect  knowledge 
of  the  technic  of  chiselling.  (Fig.  119.) 

The  skin-incision  is  carried  close  behind  the  line  of  attachment  of  the 
auricle,  but  this  is  not  important.  If  a  fistula  is  present,  the  line  of 
incision  should  be  carried  through  the  latter.  If  the  space  provided  by 
the  simple  curved  incision  is  not  sufficient,  it  may  be  increased  by  mak- 
ing a  secondary  incision  perpendicular  to  the  first  along  the  base  of  the 
mastoid  process,  immediately  below  the  temporal  line,  and  running 
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backward.    By  such  an  incision  even  the  sigmoid  fossa  and  the  trans- 
verse sulcus  can  be  exposed  if  necessary. 


FIG.  120. 


Outer  surface  of  mastoid  process  after  division  of  skin  and  retraction  of  periosteum. 


FlG.    121. 


Same  preparation  as  Fig.  120  after  fully  opening  the  mastoid  process. 
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The  after-treatment  of  such  operations  is  very  simple.    The  cavity  of 
the  wound  is  packed  with  iodoform  gauze  and  allowed  to  heal  by  second 


FIG,  122. 


The  same  preparation  after  the  complete  radical  operation ;  the  facial  nerve  and  prominence 
of  semicircular  canal  protected  by  metal  band  a. 

intention.    The  surface  of  bone  begins  to  be  covered  with  granulations 
in  about  two  or  three  days.     These  become  more  exuberant,  and  the 

FIG,  123, 


—  Stapes. 


Same  preparation.     Facial  canal  and  semicircular  canal  exposed. 

further  course  of  recovery  is  like  that  which  follows  opening  of  any  other 
inflamed  bone.    Care  must  be  taken  that  retention  of  pus  does  not  take 
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place  in  the  deeper  portions  of  the  bone-wound  or  antrum  itself,  and 
this  is  best  prevented  by  carefully  continuing  to  pack  the  wound. 

Recovery  may  be  disturbed  by  subsequent  necrosis  of  bone  or  the 
gradual  expulsion  of  splinters  caused  by  the  chisel,  and  which  were 
allowed  to  remain.  The  latter  occurrence  is  quite  frequent.  It  can, 
however,  readily  be  avoided  by  carefully  wiping  out  the  cavity  during 
operation.  Subsequent  bone  necrosis  is  most  frequently  observed  in 
disease  of  the  mastoid  process  following  acute  general  infectious  dis- 

FIG.  124. 


Same  preparation  after  complete  radical  operation,  the  metal  protector  removed. 

eases  or  in  cases  of  diabetes.  Frequently  it  also  results  from  the  chisel 
only  partially  removing  portions  of  bone,  which  thus  suffer  impaired 
nutrition. 

Opening  all  the  Spaces  of  the  Middle  Ear  ("So-called  Radical 
Operation"  for  Chronic  Suppuration  of  the  Middle  Ear  and  Cholestea- 
toma). — According  to  the  method  recommended  by  Zaufal,  the  typical 
operation  of  opening  the  mastoid  antrum  is  first  performed  as  described 
above;  at  the  same  time  attempts  should  be  made  from  the  outset  to 
obtain  as  large  a  funnel-shaped  wound  as  possible  by  removing  also  the 
posterosuperior  portion  of  the  bony  auditory  canal.  This  is  not  difficult 
provided  the  soft  parts  including  the  periosteum  are  dissected  back  with 
the  aid  of  a  raspatorium  from  the  mastoid  process  well  into  the  bony 
auditory  canal,  and  the  membranous  auditory  canal  is  separated  from 
the  posterior  wall  with  .a  blunt  narrow  elevator.  After  the  antrum  has 
in  this  way  been  opened  a  probe  may  be  passed  from  it  into  the  epitym- 
panic  recess,  and  beyond  the  latter  into  the  tympanic  cavity,  and  in  this 
way  it  can  be  ascertained  how  much  of  the  posterosuperior  wall  of  the 
auditory  canal  may  or  should  be  removed:  only  so  much  should  be 
VOL.  I.— 26 
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removed  as  is  necessary  to  bring  the  entire  median  wall  of  the  tympanic 
cavity  into  free  communication  with  the  large  wound  cavity.    (Fig.  124.) 


FIG.  125. 


FIG.  126. 


Varieties  in  course  of  facial  nerve. 


During  the  removal  of  the  last  portion  of  the  auditory  canal  there  is 
danger  of  producing  injury  of  the  facial  nerve.   As  illustrated  in  Fig.  1 16, 
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the  canal  for  the  facial  nerve  ascends  along  the  posterior  wall  of  the 
tympanic  cavity,  then  turning  in  a  flat  curve  inward  and  forward,  behind 
and  later  above,  the  fenestra  ovalis  in  the  median  wall  of  the  tympanic 
cavity.  At  the  site  of  this  bend  there  is  great  danger  of  injuring  the 
canal.  The  employment  of  too  broad  a  chisel  or  striking  too  forcibly 
with  a  mallet  should  be  guarded  against,  as  otherwise  there  is  danger 
of  producing  fracture  which  may  extend  into  the  canal.  The  prominence 
of  the  external  semicircular  canal,  situated  immediately  above  the  facial 
nerve  and  a  little  to  its  inner  side,  is  not  exposed  quite  so  much.  As 
both  these  bony  prominences,  so  far  as  is  known,  always  show  a  constant 
position,  their  injury  ought  readily  be  avoided  unless  the  existing  disease 
renders  it  necessary  to  proceed  regardless  of  damage  produced.  Just  at 
the  site  of  the  posterior  bend  the  facial  canal  frequently  shows  gaps  in 

FIG.  127. 


a.  Antrurn.    bbbb.  Mastoid  cells,     c.  External  osseous  meatus.     (Bacon.) 

the  bone,  so  that  possibly  injury  of  the  nerve  may  be  brought  about  by 
careless  manipulation  with  blunt  instruments  (forceps,  probe)  or  through 
sharp  splinters  of  bone. 

The  technic  of  this  radical  operation  is  more  difficult  than  that  of 
simple  opening  of  the  mastoid  antrum,  for  the  reason  that  in  most  cases 
soon  after  the  cortical  layers  are  removed  there  are  not  found  cavities 
rilled  with  pus  or  granulations  through  which  one  can  gradually  proceed, 
but  it  is  necessary  to  work  through  apparently  healthy  sound  bone.  In 
excavating  the  cavity  of  the  wound  it  is  therefore  necessary  to  keep  close 
to  the  posterosuperior  wall  of  the  auditory  canal,  and  first  dissect  out 
the  latter.  If  then  the  posterosuperior  portion  is  chiselled  away  as  far 
as  the  tympanic  cavity,  the  remaining  portions  of  the  drum-membrane, 
granulations  filling  the  tympanic  cavity,  and  the  remains  of  the  auditory 
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ossicles  are  exposed  to  view.  Generally  the  incus  is  first  discovered,  and 
unless  hearing  is  well  preserved  and  the  inferior  portion  of  the  tympanic 
cavity  and  drum-membrane  are  intact,  this  ossicle  is  best  seized  by  the 
posterior  short  process  and  extracted.  In  doing  this,  it  should  be  so 
turned  that  the  body  of  the  bone  emerges  first,  as  otherwise  the  processes 
will  be  caught  by  the  edges  of  bone  that  have  been  left.  Care  must  be 
taken  not  to  grasp  the  long  process  of  the  incus,  as  in  doing  so  there  is 
danger  of  accidentally  grasping  the  stapes  at  the  same  time.  The  latter 
is  almost  always  embedded  in  the  swollen  mucous  membrane  or  granu- 
lations and  not  easily  seen.  After  removing  the  incus  the  malleus  should 
also  be  removed,  as  it  is  no  longer  of  use.  The  latter  is  best  seized  by 

FIG.  128. 


Lines  of  incision  made  in  operations  for  mastoiditis,  sinus  thrombosis,  and  brain  abscess. 
From  point  1  to  point  2,  incision  for  mastoid  operation.  Incision  extended  from  2  to  4  and  froin 
2  to  5  in  operation  for  brain  abscess.  Incision  from  original  line  for  mastoid  operation  to  point  3 
in  operation  for  sinus  thrombosis.  (Bacon.) 

its  neck  and  first  displaced  backward  and  upward.  Occasionally  the 
tendon  of  the  tensor  tympani  or  the  adherent  portions  of  the  drum- 
membrane  are  so  firm  that  they  must  be  divided  with  a  pair  of  fine 
scissors  or  hook-shaped  tenotome  curved  on  the  flat.  This  is  unusual, 
however.  The  greater  part  of  the  tympanic  cavity  recess  and  antrum 
will  now  be  freely  exposed  in  the  cavity  of  the  wound,  and  any  existing 
granulations  can  be  removed  with  a  sharp  spoon  or  loop,  carefully  avoid- 
ing the  facial  nerve  and  the  stapes.  This  can  only  be  thoroughly  per- 
formed after  removing  the  last  portion  of  bone,  which  still  extends  like 
a  bridge  between  the  antrum  and  mastoid  cavities  and  the  tympanic 
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cavity.  For  the  removal  of  this  particular  portion  Zaufal  especially 
recommends  a  small  pair  of  gouge-forceps  somewhat  curved,  as  by 
employing  the  latter  injury  of  the  facial  canal  or  the  semicircular  can 
best  be  avoided. 

Stacke  proceeds  somewhat  differently.  He  first  shells  out  the  entire 
membranous  auditory  canal  with  a  fine  elevator  and  draws  out  the  tube 
of  the  auditory  canal  in  connection  with  the  auricle,  thus  exposing  the 
bottom  of  the  canal  and  the  drum-membrane.  He  then  chisels  away 
sufficient  of  the  posterior  wall  of  the  auditory  canal  to  obtain  a  good 
view  of  the  tympanic  cavity.  Then  if  necessary  he  removes  the  postero- 
superior  portion  of  the  drum-membrane,  or,  if  the  latter  is  destroyed, 
passes  through  the  opening  into  the  recess  a  so-called  stapes  protector. 
This  instrument  consists  of  a  flat  probe,  bent  at  right  angles  near  its  tip, 
and  provided  with  a  handle.  It  protects  the  facial  canal  and  the  stapes, 
and  the  surrounding  bone  is  chiselled  away  until  it  can  be  withdrawn 
without  being  caught  by  the  edges  of  the  latter.  In  this  way  these 
structures  can  be  protected  from  injury  provided  they  are  not  injured 
by  the  instrument  itself.  After  having  accomplished  what  in  Zaufal's 
operation  is  the  last  and  most  difficult  step,  the  mastoid  cavities  can  be 
thoroughly  exposed  without  running  risk  of  injuring  the  facial  nerve.. 
With  this  advantage,  the  Stacke  operation  has  the  drawback  that  during 
the  most  difficult  step  in  the  operation  the  field  of  operation  is  narrow 
and  the  structures  difficult  to  recognize  unless  one  is  absolutely  sure  of 
the  anatomical  relations.  In  spite  of  Stackers  objections,  the  author 
believes  that  Zaufal's  method  receives  more  support  from  surgeons  than 
Stackers.  The  principle  of  freely  opening  up  all  diseased  or  suspected 
portions  of  the  mastoid  process  and  temporal  bone  and  bringing  them 
into  free  communication  with  the  auditory  canal  can  be  carried  out  by 
both  methods. 

There  may  still  be  mentioned  certain  minor  technical  steps  which 
facilitate  this  rather  difficult  operation.  Much  depends  upon  a  careful 
arrest  of  hemorrhage.  If  blood  obscures  the  field  of  operation,  small 
details,  which  ought  to  be  noted,  will  be  obscured,  and  accidental  injuries 
are  apt  to  follow0  The  sponges  usually  employed  in  surgical  operations 
are  too  large.  It  is  advisable  to  use  small  sponges  held  by  anatomical 
forceps.  Spurting  arteries  of  the  bone  may  be  very  annoying.  If  they 
are  not  too  small,  a  fine  silver  wire  may  be  pressed  into  their  lumen  and 
in  this  way  hemorrhage  be  arrested.  It  is  more  convenient  to  use  a 
strong  blunt  instrument  and  simply  press  upon  the  site  of  hemorrhage 
for  a  short  time.  Small  projections  of  bone  interfere  with  sponging,  as 
the  sponges  are  continually  being  caught.  The  projecting  bone  can  be 
cut  off  with  gouge  forceps  as  soon  as  discovered.  In  cases  of  obstinate 
parenchymatous  hemorrhage  gauze  wrung  out  in  hydrogen  peroxide  is 
frequently  of  great  service. 

After  the  antrum  and  tympanic  cavity  have  been  cleaned  out,  and  it 
is  necessary  to  chisel  away  still  more  bone,  these  cavities  should  first  be 
filled  with  a  small  sponge,  otherwise  splinters  of  bone  may  find  their  way 
into  them,  and  it  is  difficult  to  remove  them  later.  Besides,  this  com- 
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pression  effectually  arrests  hemorrhage  at  the  bottom  of  the  wound,  and 
when  the  sponges  are  removed  the  cavities  can  be  very  thoroughly 
inspected,  rendering  it  easier  to  determine  what  further  measures  are 
necessary. 

As  after  completion  of  either  operation  the  membranous  auditory  canal 
must  be  provided  for,  and  as  after  the  operation  the  view  of  the  bottom 
of  the  tympanic  cavity  is  much  freer  than  it  was  before,  it  is  wise  as  soon 
as  the  greater  portion  of  the  bony  canal  has  been  removed  to  decide  in 
what  way  it  is  intended  to  proceed,  and  to  carry  out  the  respective 
operation  at  once.  At  the  same  time  this  has  the  disadvantage,  that  the 
divided  walls  of  the  auditory  canal  as  a  rule  bleed  rather  freely,  and  that 
this  hemorrhage  must  be  completely  controlled.  According  to  Stacke's 
suggestion,  it  is  a  good  plan  to  pass  a  strip  of  gauze  through  the  opening 
in  the  auricle,  and  to  make  traction  upon  this  for  the  purpose  of  drawing 
aside  the  auricle  and  auditory  canal. 

The  line  of  incision  is  the  same  as  that  for  simple  opening  of  the 
mastoid  process.  It  must  be  sufficiently  long,  however,  to  expose  com- 
pletely the  field  of  operation  above  the  auricle.  Frequently  it  is  of 
advantage  to  make  an  additional  incision  running  backward  at  the  level 
of  the  "spina  supra  meatum"  (suprameatal  spine).  Other  forms  of 
incision  depend  upon  various  methods  of  plastic  operation  to  be  described 
later. 

Many  discussions  have  taken  place  in  regard  to  the  disposal  of  the 
membranous  auditory  canal  after  operation.  This  depends  principally 
upon  whether  the  wound  behind  the  ear  is  to  be  made  to  heal  as  rapidly 
as  possible  or  whether  it  is  desired  to  keep  it  open  as  long  as  possible. 
In  the  former  case  care  must  be  taken  that  the  resulting  cavity  in  the 
bone  is  freely  visible  in  all  its  parts  from  the  external  auditory  meatus. 
Zaufal  proceeds  in  the  simplest  way,  by  removing  the  posterior  half  of 
the  membranous  auditory  canal.  As,  however,  the  cavity  in  the  bone 
can  only  heal  by  being  completely  covered  with  cicatricial  membrane, 
the  attempt  has  been  made,  by  not  sacrificing  the  wall  of  the  auditory 
canal,  to  employ  it  for  the  purpose  of  covering  the  surface  of  the  wound. 
Stacke  splits  the  canal  along  the  top  in  a  longitudinal  direction;  by 
means  of  a  second  incision  carried  downward  from  the  lateral  extremities 
of  the  first  incision,  and  perpendicular  to  the  latter,  he  forms  a  square 
flap,  which  is  folded  back  and  applied  to  the  chiselled  surface  by  tam- 
poning. Panse  splits  the  canal  by  means  of  two  longitudinal  incisions 
at  the  superior  and  inferior  border  of  the  opening  in  the  bone.  The 
resulting  flap  is  turned  back  and  united  to  the  outer  covering  of  the  bone 
formed  by  sewing  up  the  wound.  This  is  done  by  passing  a  suture 
through  the  anterior  edge  of  the  wound  and  the  flap,  and  then  carrying 
the  suture  through  the  posterior  edge  of  the  wound  and  finally  loosely 
tying  it.  In  this  way  he  covers  in  the  cavity  by  a  double  flap.  Korner's 
suggestion,  that  the  two  longitudinal  incisions  be  carried  well  up  to  the 
auricle,  renders  it  possible  to  employ  the  flap  more  extensively.  By  this 
operation  the  flap  becomes  so  long,  unless  in  its  formation  too  much  of  its 
inner  portion  is  destroyed,  that  it  covers  the  lateral  posterior  portion  of 
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the  bony  wall  of  the  operation-wound  and  might  possibly  even  reach 
into  the  antrum. 

Finally  one  can  proceed  by  making  a  longitudinal  incision  in  the 
middle  of  the  posterior  circumference  of  the  auditory  canal,  and  at  the 
outer  extremity  of  the  latter  making  a  transverse  incision  so  that  the 
entire  incision  forms  a  T.  It  is  possible  in  this  way  to  cover  the  superior 
and  inferior  border  of  the  wound  in  the  bone.  It  is  to  be  admitted, 
however,  that  the  terminal  portions  of  the  flap  are  situated  at  the  nar- 
rowest part  of  the  opening  in  the  bone,  and  that  if  exuberant  granulations 
develop  the  after-treatment  may  be  rendered  difficult. 

It  is  useful  in  all  these  plastic  operations  to  remove  as  much  of  the 
cartilaginous  substance  from  these  flaps  as  possible,  as  this  renders  the 
latter  more  easily  applicable  to  the  bony  surfaces,  and  causes  them  to 
become  more  readily  united. 

The  choice  of  these  plastic  operations  is  a  matter  of  taste.  The  author 
would  recommend  complete  removal  of  the  posterior  wall  of  the  mem- 
branous auditory  canal  only  if  the  latter  is  extensively  destroyed,  and 
it  is  therefore  unsuitable  for  plastic  purposes.  Otherwise  the  author 
employs  Korner's  operation  in  the  majority  of  cases,  without,  however, 
being  willing  to  name  it  as  the  only  method.  If  carefully  carried  out, 
it  provides  a  great  deal  of  material,  and  renders  it  possible,  if  the  bone 
operation  has  established  sufficiently  free  communication  between  the 
mastoid  process  and  the  auditory  canal,  to  shorten  considerably  the  dura- 
tion of  after-treatment.  This  plastic  operation  has  been  advised  against 
in  cases  in  which  the  cavities  in  the  bone  were  very  large;  but,  on  the 
contrary,  the  author  has  really  obtained  the  best  results  in  very  large 
cavities  which  had  resulted  from  very  extensive  cholesteatoma. 

Where  it  is  intended  from  the  outset  to  allow  the  "  retroauricular 
opening"  to  remain,  in  order  to  be  able  to  inspect  permanently  the  mas- 
toid cavities  through  the  former,  a  Thiersch  graft  may  be  employed 
either  primarily  or  secondarily,  as  has  been  advised  by  many;  though  as 
a  rule  these  grafts  become  only  partially  united  and  are  liable  to  break 
down.  The  different  plastic  methods  furnish  a  more  durable  material. 
Those  of  Stacke  and  Passow  are  to  be  recommended. 

Stacke  dissects  from  the  mastoid  process  a  blunt  triangular  flap  con- 
sisting only  of  skin.  This  is  placed  with  its  base  uppermost.  Beneath 
this  he  dissects  a  second  flap,  with  its  base  downward,  consisting  only 
of  periosteum.  Both  are  applied  to  the  interior  of  the  cavity  by  tam- 
poning. The  unprotected  portions  of  the  periosteal  flap  can  then  be 
covered  by  a  Thiersch  graft.  These  flaps  can  also  be  fashioned  with 
their  bases  reversed. 

Passow  carries  a  skin-incision  obliquely  from  in  front  above  the  auricle 
downward  and  behind  the  tip  of  the  mastoid  process,  and  from  the  lower 
portion  of  the  anterior  border  he  forms  a  quadrangular  flap  with  its 
smaller  side  in  front  along  the  auricle.  This  covers  in  the  posterior  and 
lower  portion  of  the  cavity  of  the  bone.  The  upper  portion  is  covered 
by  a  flap  formed  from  the  skin  of  the  auditory  canal,  its  broad  base 
being  placed  uppermost.  Thiersch  grafts  may  be  employed  in  addition. 
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The  details  of  these  operations  can  be  found  in  the  respective  works. 
The  most  important  part  in  the  operation  is  the  after-treatment, 
whether  the  posterior  wound  is  allowed  to  remain  open  or  is  closed. 
This  is  on  the  whole  simple  during  the  first  eight  to  fourteen  days.  The 
cavity  is  packed  with  iodoform  gauze  after  operation  in  order  to  control 
subsequent  hemorrhage  and  to  hold  the  plastic  flaps  in  place.  As  here 
asepsis  of  the  wound  is  hardly  attainable,  it  would  not  be  practicable 
simply  to  fill  the  wound  with  sterile  gauze.  Nor  is  the  author  partial  to 
substitutes  for  iodoform.  Of  these  nosophen  has  been  especially 
recommended  for  this  purpose.  The  first  packing  should  be  allowed 
to  remain  in  place  as  long  as  possible;  occasionally  one  may  wait 
eight  days  before  removing  it;  sometimes  it  is  necessary  to  loosen 
it  before  three.  Pain  is  avoided  if  the  packing  is  not  all  removed 
at  once,  but  simply  removed  gradually  as  it  becomes  loosened.  If  the 
packing  is  firmly  embedded,  the  author  attempts  to  work  it  out  by 
moistening  with  boric  acid  or  similar  solution.  After  the  first  tampon 
has  been  removed,  it  is  only  necessary  to  repack  the  wound  loosely; 
but  at  every  dressing  the  entire  wound  cavity  should  be  inspected  with 
the  aid  of  a  head-mirror  for  exuberant  granulations  or  suppuration  in 
the  recess,  and  in  doing  this  the  probe  should  always  be  employed.  As 
soon  as  exuberant  granulations  are  discovered  they  should  be  touched 
with  a  minute  quantity  of  chromic  acid  fused  to  the  tip  of  a  probe.  If 
granulations  were  not  noticed  during  their  development  and  have  at- 
tained considerable  size,  they  should  be  removed  with  a  loop,  sharp 
spoon,  or  curette.  Suppuration  of  the  recess  rarely  occurs  provided  that 
the  operation  was  carefully  performed.  It  occurs  very  frequently,  how- 
ever, if  the  communication  between  the  auditory  canal  and  the  antrum 
in  the  neighborhood  of  the  prominence  of  the  facial  nerve  was  made  too 
narrow  owing  to  fear  of  injuring  the  latter.  It  may  frequently  be  neces- 
sary to  employ  chromic  acid  at  each  dressing.  It  may  also  happen  when 
a  Korner  flap  has  been  formed,  and  the  latter  does  not  extend  far  enough 
in,  or  is  not  placed  sufficiently  backward  and  outward  by  tamponing, 
that  at  places  it  becomes  adherent  to  the  opposite  edges  of  the  wound 
in  the  auditory  canal,  and  there  forms  a  bridge-shaped  projecting  scar 
between  the  auditory  canal  and  the  antrum,  which  covers  the  lateral 
portion  of  the  mastoid  cavity.  Technical  errors  and  want  of  care  during 
operation  are  repaid  in  this  way  during  the  after-treatment,  and  may 
cause  the  latter  to  be  considerably  prolonged.  This  has  led  to  the  opinion 
that  the  posterior  wound  should  be  allowed  to  remain.  It  is  possible, 
however,  if  the  operation  is  carefully  carried  out  and  after-treatment 
conducted  through  the  auditory  canal,  to  exercise  as  good  control  as 
through  the  posterior  wound.  If  the  latter  is  insufficiently  attended  to, 
the  same  disturbances  may  result  as  in  conducting  the  after-treatment 
through  the  auditory  canal. 

Threads  from  dressing  may  cause  a  great  deal  of  annoyance  during 
the  after-treatment  by  becoming  embedded  in  granulations.  Whenever 
this  occurs  the  site  of  the  occurrence  is  characterized  by  proliferation 
and  an  unhealthy  appearance  of  the  granulations,  and  the  picture  is 
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frequently  changed  at  once,  cicatrization  often  following  with  amazing 
rapidity  if  such  a  foreign  body  is  removed. 

For  this  reason  the  author  has  for  some  time  employed  in  packing 
these  wounds  iodoform  gauze  strips  about  1  cm.  wide  with  woven  uncut 
edges,  and  he  cannot  therefore  be  favorably  impressed  with  Stackers 
proposal.  Stacke  employs  single  pieces  of  about  1  to  2  square  centi- 
metres in  area,  with  which  he  fills  the  wound.  Every  cut  edge  is  liable 
to  cause  fraying,  and  after  two  weeks  a  wound  treated  in  this  way  fre- 
quently appears  covered  with  threads.  In  removing  tampons  threads 
are  particularly  liable  to  be  caught  by  the  edges  of  bone  corresponding 
to  the  superior  and  inferior  border  of  the  wound  of  the  auditory  canal. 
At  these  sites  the  formation  of  exuberant  granulations  is  especially  annoy- 
ing. Careful  packing  under  guidance  of  inspection  can  be  carried  out 
with  one  or  two  long  strips,  provided  these  are  sufficiently  narrow.  If 
the  entire  cavity  of  the  wound  is  granulating  in  a  healthy  manner,  the 
author  generally  abstains  from  packing.  If  necessary,  he  thoroughly 
packs  the  outer  portion  of  the  auditory  canal  in  order  to  keep  this  widely 
open,  filling  the  rest  of  the  wound  with  boric  acid  or  with  a  mixture  of 
the  latter  with  iodoform  or  airol.  He  has  found  that  cicatrization  pro- 
ceeds more  rapidly  by  this  treatment  than  when  tamponing  is  continued 
to  the  last.  The  secretion  from  the  wound  rapidly  diminishes  and  loses 
the  very  unpleasant  odor  which  it  usually  has.  From  time  to  time  the 
masses  of  powder  should  be  removed  by  washing  through  a  tympanum- 
tube,  and  the  cavity  after  having  been  thoroughly  dried  should  be  care- 
fully inspected.  The  process  of  healing  is  only  completed  when  the 
entire  bone  cavity  is  lined  with  a  firm,  glistening  but  dry  epidermis.  It 
frequently  requires  some  time  before  this  is  completed  at  the  orifice  of 
the  tube.  Mucopus  is  sometimes  secreted  here  for  months. 
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CHAPTEE  X. 

MALFORMATIONS  OF  THE  FACE. 
CLEFT  FORMATIONS. 

Origin. — The  formation  of  clefts  occurring  during  the  normal  develop- 
ment of  the  face  offers  the  key  to  the  understanding  of  the  frequent  as 
well  as  the  rare  forms  of  deformities.  These  deformities  must  be  referred 
to  disturbances  in  development  in  early  fetal  life.  The  normal  develop- 
ment of  the  face,  so  far  as  it  is  concerned  in  the  origin  of  malformations, 
occurs  in  the  following  manner:  The  frontal  process  growing  downward 
approaches  the  rudimentary  first 
branchial  arches  growing  in  from 
the  sides.  These  arches  join  in 
the  fourth  week  to  form  the  lower 
jaw  (mandibula).  At  the  same 
time  a  process  from  their  upper 
border,  the  processus  maxillaris, 
pushes  itself  in  toward  the  centre 
from  the  two  sides  between  the 
mandibula  and  the  frontal  process 
(processus  nasalis).  This  frontal 
process  is  divided  by  the  two 
nasal  grooves  into  a  central  part 
(processus  nasalis  medius)  and 
two  lateral  parts  (processus  nasalis 
lateralis).  Two  lateral  processes 
(processus  globularis)  divided  by 
an  incisure  project  outward  from  the  central  process.  (Fig.  129.) 

The  complicated  interdigitation  of  the  processes  and  clefts  may  be 
represented  in  a  simple  manner  if  one  considers  the  central  nasal  process 
as  bounded  laterally  by  two  Y-shaped  systems  of  clefts  (Merkel).  The 
lower  single  limb  of  the  Y  extends  into  the  cavity  of  the  mouth  between 
the  superior  maxillary  process  and  the  processus  globularis,  the  latter 
being  a  portion  of  the  processus  nasalis  medialis.  Of  the  two  upper 
limbs,  the  median  passes  between  the  middle  and  lateral  nasal  process 
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toward  the  nasal  fossa,  and  the  outer  between  the  lateral  nasal  process 
and  maxillary  process  toward  the  lower  circumference  of  the  rudimentary 
eye.  The  cleft  of  the  mouth  extends  above  the  lower  jaw  backward  to 
its  lateral  origin.  The  subsequent  fate  of  the  lateral  nasal  process  is  the 
turning  point  upon  which  the  old  theory  advocated  by  Dursy,  A.  and 
Th.  Kolliker,  and  others,  and  the  new  one  asserted  by  Albrecht  differ 
from  one  another.  According  to  the  old  conception,  the  lateral  nasal 
process  does  not  develop  downward  as  far  as  the  middle  nasal  process. 
Thus  the  upper  lip  together  with  the  corresponding  portion  of  the  jaw 
arises  simply  by  the  junction  of  the  middle  nasal  process  and  the  superior 
maxillary  process.  According  to  Albrecht,  the  processus  nasalis  lateralis 
is  also  concerned  in  the  formation  of  these  structures,  as  it  gives  rise  to 
the  outer  intermaxillary  process  with  the  corresponding  part  of  the  lip 
and  the  lateral  incisor  tooth.  Therefore  according  to  Albrecht,  who  in 
this  point  is  confirmed  by  embryological  investigations  of  other  authors, 
such  as  Meyer  and  Biondi,  one  has  to  distinguish  not  two,  but  four 
intermaxillary  processes:  namely,  on  each  side  an  internal  from  the 
median  and  an  external  from  the  lateral  processus  nasalis.  The  so-called 
philtrum,  the  central  portion  of  the  upper  lip,  originates  from  the  central 
nasal  process,  while  the  external  is  concerned  in  the  development  of  the 
ala  nasi,  and  the  nostril  represents  the  remains  of  the  nasal  groove.  The 
two  processus  globulares  unite  with  one  another  by  means  of  their 
median  borders. 

From  the  complicated  system  of  clefts  between  these  several  processes 
malformations  of  two  varieties  can  occur.  First,  the  junction  of  the  cleft 
borders  can  be  entirely  or  partially  deficient,  and  either  a  rudimentary 
development  or  excessive  tissue  formation  is  the  prominent  feature.  Less 
frequently  the  junction  exceeds  the  normal  degree  and  thus  abnormal 
unions  (atresise)  arise. 

An  entirely  satisfactory  answer  cannot  be  given  to  the  question  of  the 
causes  of  all  these  disturbances.  It  is  only  certain  that  there  are  various 
causes,  and  that  the  influences  in  facial  clefts,  which  correspond  to 
embryonal  cleft  formations,  must  have  become  potent  some  time  within 
the  first  six  weeks  of  fetal  life — that  is,  before  normal  union  takes  place. 
That  heredity  plays  a  role  here  is  shown  by  a  series  of  observations,  and 
not  only  in  the  female,  but  also  in  the  male  lines.  Thus  one  cannot 
find  a  satisfactory  explanation  in  the  assumption  of  any  hereditary  pecu- 
liarity of  the  uterus  which  would  favor  the  abnormal  formation.  In  the 
families  affected,  the  most  usual  cleft  formations  (harelip  and  cleft  palate) 
usually  alternate  in  the  most  varied  forms  and  degrees;  indeed,  anomalies 
in  the  position  of  the  teeth,  according  to  Fritsch,  are  riot  infrequent, 
perhaps  as  the  mildest  manifestations  of  a  disturbance  in  development. 

The  frequent  occurrence  of  severe  cleft  formations  simultaneously 
with  defects  in  the  skull  and  hernia  cerebri  suggests  a  common  cause 
for  both  deformities,  and  the  increased  intracranial  pressure  is  to  be 
regarded  as  such  a  cause.  This  in  turn  can  be  brought  about  by  either 
adhesions  or  abnormal  position  of  the  cephalic  portion  of  the  amnion. 
Just  as  a  hernia  cerebri  in  a  fetal  cleft  hinders  union  of  the  processes 
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(for  example,  a  frontal  encephalocele  causing  an  oblique  cleft  of  the  face), 
in  like  manner  the  influence  of  other  congenital  tumors  should  be  re- 
garded; for  example,  teratomata.  Thus  Broca  found  a  tumor  of  the 
base  of  the  skull  as  the  cause  of  a  complicated  harelip;  Lannelongue,  a 
tumor  of  the  tongue  together  with  a  cleft  palate.  The  abnormal  widening 
of  the  primitive  cranial  base  has  also  been  brought  forward  as  an  ex- 
planation, so  that  the  superior  maxillary  processes  could  not  join  with 
the  frontal  flaps,  while,  according  to  Biondi,  the  possibility  of  a  primary 
atrophy  of  the  edges  of  the  cleft  through  inflammatory  processes  should 
be  kept  in  mind  in  these  cases.  Opposed  to  the  assumption  of  a  force 
working  from  within  outward,  which  hinders  the  junction  of  the  various 
processes  at  the  right  time,  is  the  influence  of  an  abnormally  formed 
amnion  working  from  without,  which  can  make  itself  felt  in  various  ways. 
Indeed,  from  Panum's  investigations  it  seems  probable  that  amniotic 
folds  and  bands  are  the  cause  of  the  cleft  formation  by  the  mechanical 
interposition  of  abnormal  parts.  The  influence  of  adhesions  of  the 
amnion  with  single  points  of  the  skin  in  the  region  of  the  clefts  is  more 
pronounced.  They  occur  in  deficient  liquor  amnii,  and  lead  to  formation 
of  the  so-called  bands  of  Simonast,  and  they  appear  to  work  by  binding 
down  the  parts,  thus  holding  clefts  gaping  and  giving  a  changed  direction 
to  the  development  of  the  processes.  Broad  adhesions  between  the  face 
and  the  membranes  are  found  in  conjunction  with  the  most  severe  mal- 
formations of  the  face  (Ziegler's  Allg.  Path.,  1895).  However,  a  traction 
toward  both  sides,  which  influences  the  union  of  the  clefts,  can  also  occur 
from  small  narrow  adhesions.  Fronhofer,  among  others,  brought  for- 
ward examples  of  this  from  the  clinic  of  v.  Bergmann;  other  abnor- 
malities point  to  the  influence  exerted  by  the  arnnion,  for  the  flatten- 
ing of  half  the  face,  club-feet,  etc.,  besides  various  cutaneous  appen- 
dages— the  remains  of  amniotic  adhesions.  These  occur  on  both  eyes 
and  ears,  and  are  said  to  be  the  point  of  origin  of  the  tractions  which 
cause  the  clefts  of  the  upper  lip.  Through  such  observations  it  is  evident 
that  the  abnormal  behavior  of  the  amnion  has  great  etiological  signifi- 
cance for  the  origin  of  the  arrests  of  development;  still  it  does  not  give 
an  explanation  for  everything,  as,  for  example,  for  the  marked  prepon- 
derance of  left-sided  labial  clefts,  the  occurrence  of  which  exceeds  the 
right  by  almost  2  to  1. 

A  series  of  cleft  formations  can  only  be  explained  partially  or  not  at 
all  by  the  remaining  open  of  fetal  clefts.  The  cause  of  the  fissures  is 
not  typical  here;  that  is  to  say,  it  does  not  correspond  to  the  latter.  Such 
forms  find  their  explanation  in  this  fact,  that  the  separation  of  a  piece 
has  been  caused  by  means  of  an  amniotic  band  stretching  across  the 
portion  of  the  face  involved  subsequent  to  the  more  or  less  complete 
union  of  the  processes.  The  disastrous  action  of  such  bands  is  best 
demonstrated  by  the  fact  that  they  can  by  means  of  their  tension  ampu- 
tate in  utero  limbs  which  are  already  completely  formed.  Such  mutila- 
tions are  often  found  simultaneously  with  malformations  of  the  face, 
whereby  the  etiological  connection  of  the  combined  anomalies  with  the 
adhesions  and  bands  of  the  membranes  can  be  readily  inferred.  With 


414 


MALFORMATIONS  OF  THE  FACE. 


FIG.  130. 


Scheme  of  clefts.    After  Merkel.    (The  oblique 
facial  clefts  take  various  courses.) 


this  large  numoer  of  possible  causes  it  is  plain  that  the  correct  explana- 
tion of  a  cleft  formation,  especially  an  unusual  form,  must  at  times  offer 
great  difficulties  not  simply  on  account  of  the  complicated  embryological 
relationships. 

Individual  Cleft  Formations. — According  to  Trendelenburg's  clas- 
sification, the  disturbances  in  development  occur  in  the  region  of  the 

frontal  process  and  in  the  area  of 
the  first  branchial  arch.  Merkel's 
schematic  representation,  in  which, 
however,  only  the  most  important 
forms  are  shown  (Fig.  130),  gives  a 
general  survey  of  the  embryonal 
clefts. 

The  lateral  nasal  cleft  is  drawn 
between  the  middle  and  lateral 
frontal  process,  the  lateral  cleft  of 
the  upper  lip  lateral  to  the  philtrum, 
which,  according  as  one  considers 
that  the  apex  of  the  external  nasal 
process  reaches  down  to  the  lip  or 
not,  has  its  position  between  this 
•  and  the  philtrum — that  is,  between 

the  two  intermaxillaries  (Albrecht)  or  between  the  superior  maxillary 
process  and  the  philtrum  (Th.  Kolliker).  The  oblique  cleft  of  the  face, 
terminating  as  calobom  of  the  lower  eyelid,  is  situated  between  the 
superior  maxillary  arid  lateral  frontal  process,  and  the  transverse  cleft 
of  the  cheek  between  the  former  and  the  first  branchial  arch. 

CLEFTS  OF  THE  UPPER  LIP. — The  median  cleft  of  the  upper  lip,  which 
arises  through  failure  of  union  of  the  median  side  of  the  two  processes 
globulares  and  corresponds  exactly  to  the  split  lip  of  the  hare,  does  not 
often  occur.  The  least  degree  of  the  cleft  is  represented  here  as  well  as 
in  the  other  cleft  formations  by  a  slight  incurving  of  the  border  of  the 
lip.  If  the  cleft  involves  only  the  soft  parts,  it  reaches  more  or  less 
toward  the  nasal  septum  (M.  B.  Smith);  if  the  jaw  is  also  divided,  the 
fissure  lies  in  the  centre  between  the  two  intermaxillaries  (Lannelongue). 
Witzel  describes  the  most  severe  form,  in  which  cases  the  median  cleft 
extended  up  even  into  the  nasal  septum.  An  apparent  median  cleft  is 
formed,  in  addition,  by  the  complete  absence  of  the  middle  piece  (phil- 
trum and  intermaxilla)  in  double  harelip  and  cleft  palate,  especially  when 
the  cleft  borders  of  the  lip  do  not  stand  far  from  one  another.  (Fig.  131.) 
The  most  usual  form  of  the  cleft  formation  of  the  upper  lip  is  the 
lateral,  the  so-called  harelip  (labium  loporinum),  which  occurs  in  all 
degrees,  one-sided  and  two-sided,  simple  and  complicated  with  cleft 
palate.  A  small  indentation  of  the  border  of  the  lip  lateral  to  the  phil- 
trum— i.  e.,  the  intermaxillary  lip  formed  out  of  the  middle  nasal  process 
—represents  the  slightest  grade  of  the  partial  form.  At  times  a  narrow, 
bright,  shining  strip  of  the  skin  is  continued  from  this  indentation  to  the 
nostril.  (Fig.  132.)  This  is  usually  considered  a  strip  of  scar-tissue,  and 
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this  formation  is  looked  on  as  a  subsequent  intrauterine  healing  of  the 
cleft.  However,  as  no  scar-tissue  has  been  found  on  histological  inves- 
tigation of  the  supposed  scar,  and  no  remains  of  mucous  membrane 
within  the  strip,  there  can  be  no  question  of  either  a  cicatrization  or  a 
subsequent  union  of  the  fissure.  But  a  delayed  union,  or  according  to 
Trendelenburg  a  union  incomplete  but  occurring  at  the  proper  time, 
can  be  assumed,  in  which  situation  there  always  remains  a  slight  change 
in  the  skin,  as,  for  example,  in  the  raphe  of  the  scrotum  and  perineum. 
These  so-called  strips  of  scar-tissue,  which  are  always  considered  as  the 
slightest  disturbance  in  the  normal  processes  of  development,  are  found 
in  the  region  of  all  the  facial  clefts  as  well  as  in  the  mucous  membrane 
in  the  position  of  clefts  of  the  hard  and  soft  palate. 

FIG.  131.  FIG.  132.  FIG.  133. 


Median  cleft  of  upper  lip.  Partial  lateral  harelip. 

As  a  rule  the  one-sided  partial  harelip  is  in  the  form  of  a  cleft,  which 
is  directed  toward  the  nostril  and  extends  more  or  less  to  it,  so  that 
only  a  small  bridge  of  skin  of  the  upper  lip  remains.  The  borders  of  the 
cleft,  which  are  always  covered  with  mucous  membrane,  are  furthest 
apart  at  the  level  of  the  normal  vermilion  border,  especially  by  the  dis- 
tortion outward  of  the  outer  border,  and  come  together  in  an  acute  angle 
toward  the  nose.  If  the  cleft  is  continued  into  the  nostril,  it  lacks  a 
posterior  border  and  appears  widened,  and  the  alse  nasi  flare  outward, 
so  that  often  the  outer  border  of  this  complete  lateral  fissure,  which  in 
most  cases  is  thin,  passes  directly  into  the  ala  nasi. 

In  double  harelip  one  fissure  is  usually  total,  the  other  partial  if  the 
alveolar  arch  is  not  cleft  or  only  so  on  one  side.  Between  the  two  fissures 
stands  the  philtrum  bordered  with  mucous  membrane,  which  is  well 
formed,  in  contradistinction  to  cases  with  simultaneous  cleft  of  the  jaw, 
while  the  nasal  septum  retains  almost  completely  its  form.  In  double 
complete  cleft  of  the  jaw  the  cleft  of  the  lip  is  also  a  total  one  on  both 
sides. 

The  majority  of  the  total  single  and  double  harelips  are  accompanied 
with  cleft  formation  of  the  jaw,  which  then  forms  the  direct  continuation 
of  the  cleft  of  the  lip,  but  it  can  also  occur  without  this.  Of  all  these 
varieties,  the  double  total  harelip  and  cleft  palate  represent  the  highest 
degree  of  cleft  formation  which  can  occur  on  account  of  the  failure  of 
union  of  the  lateral  borders  of  the  entire  central  frontal  process  with  its 
surroundings. 
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The  clefts  in  the  alveolar  arch  lie,  according  to  the  old  conception 
concerning  the  development  of  the  face  advocated  by  Th.  Kolliker,  as 
it  has  been  recognized  generally  since  Goethe,  between  the  intermaxilla, 
which  is  formed  by  the  middle  nasal  process  and  supports  the  two  incisor 
teeth,  and  the  portion  of  the  processus  alveolaris  which  is  provided  with 
the  canine  tooth,  and  which  arises  from  the  superior  maxillary  process. 
According  to  Albrecht's  theory,  however,  brought  forward  in  1879,  the 
cleft  passes  between  the  outer  and  the  inner  intermaxilla — that  is,  be- 
tween the  incisor  teeth — for  according  to  this  theory  the  lateral  nasal 
process,  carrying  the  outer  incisor  tooth,  takes  part  in  the  formation  of 
the  alveolar  arch  and  lip  through  the  formation  of  an  external  inter- 
maxilla; consequently  the  external  border  of  the  cleft  must  support 
the  canine  tooth  according  to  the  first  view,  the  outer  incisor  tooth 
according  to  Albrecht.  The  simultaneous  anomalies  of  the  teeth,  how- 
ever, which  can  vary  in  number,  position,  and  form,  and  extend  along 
both  borders  of  the  cleft  and  have  slight  characteristic  marks,  make 
the  decision  in  favor  of  one  or  the  other  opinion  often  very  difficult.  The 
not  infrequent  cases,  when  two  incisor  teeth  are  present  in  the  inter- 
maxilla of  one  side — i.  e.,  median  to  the  cleft — while  the  lateral  border 
of  the  cleft  on  the  superior  maxilla  carries  a  third  incisor,  is  interpreted 
by  Albrecht  in  such  a  way  that  the  middle  one  depends  on  atavism,1  and 
the  cleft  formation  therefore  passes  between  the  assumed  median  and 
lateral  intermaxilla.  Th.  Kolliker,  on  the  other  hand,  considers  the 
incisor  tooth,  which  in  this  case  is  situated  in  the  superior  maxilla,  as 
a  supernumerary  one,  and  views  the  cleft  as  incisivo-maxillary.  A  series 
of  observations  strengthens  the  theory  of  Th.  Kolliker  concerning  the 
cause  of  the  clefts  of  the  jaw,  whose  views  are  shared  also  by  the  most 
renowned  embryologists ;  these  are  cases  in  which  the  lateral  border 
of  the  cleft  supports  the  canine  tooth  as  the  first  tooth  of  the  superior 
maxilla,  and  the  two  incisor  teeth  of  the  intermaxilla  are  situated  on  the 
other  side  of  the  fissure.  Fr.  Merkel,  after  a  critical  examination  of  the 
entire  question  in  dispute,  comes  to  the  conclusion  "that  the  lateral  nasal 
process  under  normal  conditions  remains  entirely  shut  out  from  the  for- 
mation of  the  lip  and  intermaxillary  process."  Whether  in  pathological 
cases  it  is  possible  that  the  lateral  nasal  process  grows  down  to  the  free 
border  of  the  lip  may  remain  undecided;  for  the  normal,  however,  the 
question  is  decided  in  a  manner  unfavorable  to  Albrecht.  In  clinical 
experience  cases  occur,  however,  in  which  the  cleft  passes  between  the 
two  well-developed  incisor  teeth  of  one  side,  and  consequently  the 
explanation  of  Albrecht  lies  nearest  in  case  one  does  not,  as  Merkel,  seek 
an  explanation  therefor  simply  in  the  assumption  of  anomalies  of  the 
teeth.  Precisely  in  consequence  of  such  findings  do  Broca  and  Kirmisson 
place  themselves  on  the  side  of  Albrecht. 

With  the  theories  already  described  the  views  concerning  the  question 
of  the  intermaxilla  are  not  exhausted.  Indeed,  according  to  Biondi,  the 

1  According  to  Albrecht;  six  incisor  teeth  occur  in  man.  The  middle  one  on  both  sides,  which 
has  become  lost  in  course  of  time,  appears  again  in  cleft  palate.  Benno  Sachs  considered  that 
the  supernumerary  tooth  arose  from  the  mechanical  splitting  of  the  dental  bud. 
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intermaxilla  is  developed  in  two  portions  on  each  side,  but  the  external 
does  not  arise  in  the  lateral  nasal  process,  but  originates  out  of  the  prc^ 
cessus  maxillares.  Trendelenburg  is  inclined  to  consider  the  lateral  os 
incisivum  of  Albrecht  as  a  Wormian  bone,  which  has  arisen  the  same 
as  the  supernumerary  teeth  from  fetal  overproduction  in  the  origin  of 


FIG.  134. 


FIG.  135. 


FIG.  136. 


Complete  lateral  harelip. 


Double  harelip. 


the  cleft  borders.  (See  the  report  of  Biondi,  and  the  interesting  discus- 
sion following  it,  in  the  V  erhandlungen  des  XV.  Chirur gen-Congresses, 
1886,  i.  p.  44.) 

By  the  continuation  of  the  labial  cleft  into  the  jaw,  and  further  into 
the  palate,  the  deformities  are  as  a  rule  apparently  much  more  consid- 
erable. When  the  total  labial  cleft  of  a  one-sided  or  double  harelip  is 
combined  with  a  lateral  fissure  of  the  jaw,  the  intermaxilla  can  project 
very  far  toward  the  side  which  is  not  cleft.  As  in  such  cases  especially 
the  lateral  support  to  the  vomer  on  the  border  of  the  cleft  is  wanting,  it 
develops  here  further  forward,  whereby  an  oblique  position  of  the  inter- 
maxilla occurs,  so  that  the  median  border  of  the  cleft  projects  far  ante- 


FIG.  137. 


FIG.  138. 


Total  labial  cleft,  one-sided,  combined 
with  fissure  of  the  jaw,  showing  promi- 
nent intermaxillary  bone. 


Double  harelip  with  prominent  inter- 
maxillary bone. 


riorly  beyond  the  normal  line  of  the  alveolar  arch.  The  apex  of  the  nose 
and  the  septum,  together  with  the  intermaxilla,  is  thereby  displaced 
toward  the  side,  while  the  ala  nasi  of  the  cleft  side  spans  over  the  cleft 
broad  and  flat,  especially  if  the  superior  maxilla  has  here  been  deficient 
in  development.  The  projection  of  the  intermaxilla  is  made  still  more 
VOL.  I.— 27 
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marked  by  the  unrestrained  growth  of  the  vomer  in  double-sided  harelip 
and  cleft  palate,  and  thus  the  picture  of  the  so-called  pope's  nose  arises, 
which  at  times  projects  even  beyond  the  apex  of  the  nose. 

The  defect  in  the  lip  is  broad,  the  labial  borders  are  narrow,  the  nose 
is  flat,  its  cutaneous  septum  as  well  as  the  philtrum  is  very  imperfectly 
developed  over  the  projecting  intermaxilla,  or  both,  as  Trendelenburg 
pictures  them,  are  replaced  by  a  small  cutaneous  wedge  which  is  edged 
with  mucous  membrane.  The  cleft  in  the  alveolar  process  is  of  varying 
width.  Sometimes  represented  only  as  a  narrow  superficial  fissure,  it 
can  also  form  a  defect  in  the  alveolar  arch  1  to  2  cm.  broad,  which  is 
continued  further  into  the  palate.  The  teeth  of  the  intermaxilla  are 


FIG.  139. 


Median  nasal  cleft. 

almost  always  rudimentarily  developed;  they  are  placed  in  most  cases 
irregularly  in  an  oblique  position,  their  number  is  quite  various;  they 
can  be  partially  or  completely  wanting,  or  are  augmented  by  supernu- 
merary ones. 

Sometimes  still  further  disturbances  in  development  on  the  middle 
frontal  process  are  observable  at  the  same  time.  If  neither  philtrum 
and  intermaxilla,  nor  vomer,  are  formed  from  this,  and  if  a  broad  median 
cleft  is  present,  then  this,  on  account  of  its  origin,  must  be  considered 
as  a  double-sided  cleft  formation  with  the  middle  piece  wanting  (Tren- 
delenburg). Such  a  case  described  by  A.  Broca  is  of  interest  to  the 
odontologist  inasmuch  as  on  both  sides  of  the  cleft  in  the  superior  maxilla 
an  incisor  tooth  could  be  identified.  In  addition,  defects  of  the  cranial 
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base  and  of  the  brain  have  been  observed  in  this  most  severe  form 
(arhinencephalie,  Kundrat,  M.  B.  Schmidt). 

THE  CLEFTS  OF  THE  NOSE. — The  very  rare  cleft  formations  of  the 
nose  have  been  brought  into  relation  with  the  fetal  clefts  as  prolonga- 
tions, as  it  were,  of  the  middle  and  lateral  labial  clefts;  still,  the  condi- 
tions for  a  uniform  explanation  are  here  far  more  difficult  than  in  clefts 
of  the  upper  lip. 

The  more  frequent  malformation  is,  according  to  the  present  expe- 
riences, the  median  nasal  cleft,  the  dog  nose,  as  Trendelenburg  and 
Witzel  have  called  this  deformity  in  contradistinction  to  the  harelip  and 
wolf  jaws.  If  those  forms  which  are  complicated  with  defects  of  brain 
and  skull  are  disregarded,  the  most  severe  degree  of  dog  nose  is  repre- 
sented by  a  broad  median  groove,  which  divides  the  nose  into  symmet- 
rical halves  each  carrying  a  nostril,  and  extends  up  to  the  vomer  through 

FIG.  140.  FIG.  141. 


Deformity  of  skull,  showing  median  cleft.  Deformity  of  skull,  showing  median  cleft. 

the  cutaneous  and  cartilaginous  septum.  Inferiorly  the  groove  passes 
into  a  median  cleft  of  the  upper  lip  and  the  mtermaxilla,  to  which  is 
joined  that  of  the  soft  palate  and  an  incomplete  double  cleft  palate. 
The  general  impression  is  one,  as  Witzel  said,  as  if  a  wedge  descending 
in  a  sagittal  direction  from  above  and  anteriorly  has  divided  from  one 
another  the  upper  portions  of  the  face.  Then  besides  the  grooving  of 
the  nose,  etc.,  still  other  deviations  from  the  normal  are  noteworthy:  the 
eye,,  the  frontal  process  of  the  superior  maxilla,  and  the  ala  nasi  stand 
far  from  one  another,  as  the  lateral  portions  of  the  face  have  not  ap- 
proached one  another  sufficiently.  The  nasal  bones  can  be  wanting. 
By  the  splitting  of  the  cartilaginous  septum  both  nasal  halves  appear  as 
cartilaginous  tubes,  the  median  walls  of  which  do  not  touch  one  another 
at  all  or  only  slightly.  In  the  lesser  degrees  the  cleft  of  the  palate,  the 
mtermaxilla,  and  the  lip  are  wanting,  the  median  groove  of  the  broadened 
nose  is  flatter,  its  cartilage  goes  over  into  a  short  septum  as  the  upper 
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FIG.  142. 


lirnb  of  a  Y;  finally,  the  malformation  is  marked  only  as  a  small  impres- 
sion on  the  nasal  apex.  The  congenital  median  fistula  and  dermoids 
are  to  be  considered  also  as  the  last  remains  of  the  median  groove. 

Sometimes  the  separated  nasal  halves  are  not  formed  symmetrically; 
one  nostril  is  only  rudimentarily  developed  or  is  lengthened  externally 
as  a  proboscis-like  structure.  Thus  the  narrowed  and  rounded  nostril 
lies  above  and  pushes  outward,  and  may  end  blindly  in  the  deeper  parts. 
Bischoff  considers  such  malformations  as  a  variety  of  the  median  cleft 
nose. 

The  explanation  of  the  median  cleft  nose  offers  difficulties  in  so  far 
that  there  is  not  a  fetal  median  cleft  dividing  the  frontal  process,  for  the 
middle  processus  nasalis  is  formed  singly,  but  a  median  sinking  in  of  the 
same  in  the  second  or  third  month  (Witzel)  and  the  double  origin  of 
the  septum  nasi  out  of  two  processes  of  the  processus  globulares  (His) 
determine  a  division  of  the  nasal  process  into  halves,  each  of  which 
contains  the  first  foundations  of  a  nasal  tube.  By  arrest  of  further 
development  there  arises  with  simultaneous  growing  out  of  the  lateral 
portions  the  deep,  broad  groove,  which  does  not  extend  up  over  the 
vomer. 

As  causes  of  these  arrests  of  growth  surely  here  abnormal  conditions 
of  the  amnion  play  a  great  role.  This  is  shown  by  cases  in  which  remains 

of  amniotic  adhesions  are  found  in 
the  cleft  itself  and  its  neighbor- 
hood (cases  of  Hoppe  Nasse, 
Lexer),  or  in  which  their  action  is 
recognizable  on  other  portions  of 
the  body,  as  by  the  amputation  of 
a  limb  (Kredel). 

The  lateral  nasal  cleft  has  been 
observed  even  less  frequently  than 
the  preceding.  The  confusing  of 
these  with  malformations  which 
belong  to  the  region  of  the  oblique 
facial  clefts  is  easily  possible  if  in 
the  latter  there  is  present  a  defect 
in  the  lateral  section  of  the  lateral 
nasal  process  (as,  for  example,  ac- 
cording to  Landow,  the  oft-men- 
tioned case  of  Broca).  In  the 
mildest  forms  are  found  a  deeply 
marked  groove  (Kredel)  or  a  tri- 
angular defect  (Madeling)  in  the 

Lateral  nasal  cleft.  aja  nSLS[t  as  is  shown  in  the  author's 

case  (Fig.  142),  while  in  the  case 

of  Augerer  an  oblique  cleft  passes  through  the  left  half  of  the  nose  arid 
passes  on  by  the  inner  angle  of  the  eye  and  ends  5  mm.  above  the 
orbital  slit  with  a  simultaneously  present  defect  of  the  frontal  bone  and 
absence  of  the  left  nasal  bone.  The  case  of  Leuckart  complicated  with 
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FIG.  143. 


still  other  facial  clefts  is  similar.  In  the  child  of  Landow  there  was 
found,  in  the  position  of  the  left  half  of  the  nose,  between  the  root  of 
the  nose  and  the  eye,  beneath  the  skin,  a  body  in  the  shape  of  a  pro- 
boscis, consisting  of  mucous  membrane  and  cartilage.  In  a  case  of 
Nash  the  eye  was  wanting  on  the  cleft  side. 

In  regard  to  the  explanation  of  lateral  nasal  clefts,  wrhich  are  very 
interesting  embryologically,  the  views  differ.  According  to  Trendelen- 
burg,  with  whom  Merkel  also  agrees,  this  cleft  formation  is  to  be  con- 
sidered as  a  continuation  of  the  lateral  labial  cleft,  whereby  the  middle 
nasal  process  is  separated  from  the  lateral  in  its  entire  length  (Merkel). 
Landow  has  objected  to  this  on  the  ground  that  in  very  marked  clefts 
the  end  of  this  lies  far  above  the  nose,  so  that  this  cannot  correspond  to 
any  fetal  cleft;  he  assumes  for  this  only  mechanical  agents  through  dis- 
turbances in  the  amnion,  which  in  the  peculiar  process  of  folding  can 
very  easily  give  cause  for  secondary  cleft  formations. 

The  complete  absence  of  nose,  very  seldom  observed,  has  slight  sur- 
gical interest  on  account  of  the  other  severe  malformations  which  are 
present  at  the  same  time. 

THE  OBLIQUE  FACIAL  CLEFT  (Meloschisis). — The  malformation 
known  under  this  name  belongs  indeed  to  the  rarities;  in  consequence  of 
anomalies  of  the  brain,  which  in  most  cases  are  present  at  the  same  time 
(acrania,  anencephalus,  hemicrania, 
hydrocephalus,  cephalocele) ,  most 
of  the  cases  are  stillborn  or  soon  die. 
In  general  the  oblique  facial  cleft 
indicates  a  fissure  passing  from  the 
upper  lip  to  the  eye  and  beyond, 
which  penetrates  either  the  soft 
parts  only  or  the  bone  as  well,  and 
can  occur  in  varying  degree  com- 
pletely or  incompletely,  one-  or 
two-sided.  A  simple  indentation 
of  the  upper  lip  on  the  side  of  the 
harelip  simultaneously  with  a 
wedge-shaped  defect  (colobom)  of 
the  lower  eyelid  or  a  gaping  inner 
angle  of  the  lids,  both  joined  by  a 
strip  of  scar-tissue,  represent  the 
mildest  form  of  malformation 
(Morian) :  in  this  case  the  opening 
between  the  eyelids  is  often  ob- 
liquely placed,  the  inner  angle  of 
the  eye  markedly  lower  than  the 
outer.  If  the  cleft  involves  the 
bone  also,  it  is,  especially  if  either  partial  or  total  defects  exist  on  the 
bones  along  the  border  of  the  cleft,  very  broad  and  deep,  and  is  always 
in  the  severe  cases  continued  into  a  cleft  of  the  maxillary  palate. 

The  discussion  concerning   the   intermaxilla  is  also  touched  on  by 
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this  malformation,  which  v.  Bruns  has  designated  "an  unheard-of 
degree  of  a  single  or  double  cleft  of  the  lip,"  the  more  so  as  the  cause 
of  the  cleft  is  not  always  the  same  in  spite  of  the  fact  that  certain 
typical  lines  indicate  it.  Morian,  who  has  collected  the  cases,  and 
increased  them  by  description  of  preparations  from  the  clinic  of  v. 
Bergmann,  has  been  able  to  distinguish  several  varieties  in  the  arrange- 
ment of  the  course  of  this  cleft  formation.  The  first  begins  as  a  harelip; 
the  cleft  passes  into  the  nose  lateral  to  the  philtrum,  then  goes  further 
around  the  ala  nasi  between  the  nose  and  cheek  through  the  inner  angle 
of  the  eye  or  the  under  lid  to  the  slit  of  the  lids,  and  then  through  the 
outer  angle  of  the  eye  obliquely  upward  to  the  forehead.  The  second 
form,  beginning  in  the  same  way  on  the  site  of  the  harelip,  does  not  pass 
into  the  nasal  cavity,  but  lateral  to  the  ala  nasi  through  the  inner  canthus 
or  the  under  lid  into  the  slit  of  the  lids,  and  then  through  the  outer 
canthus  or  the  upper  lids  to  the  forehead.  (Fig.  143.)  In  the  bone  this 
fissure  runs  between  the  outer  intermaxilla  and  the  superior  maxilla, 
inward  from  the  foramen  infraorbitalis  to  the  orbit. 


FIG.  144. 


Oblique  facial  cleft,    a  a.  Amniotic  bands,    b.  Encephalocele.    c.  I^eft  external  canthus. 
q.  Bight  transverse  facial  cleft.     «.  Left  oblique  facial  cleft. 

These  two  forms  can  be  explained  as  arrested  development  in  em- 
bryonal clefts,  not,  however,  uniformly,  but  only  with  the  aid  of  the 
various  theories.  The  first  variety  is  explained  by  the  observation  that  the 
external  nasal  process  does  not  take  part  in  the  formation  of  the  lip  and 
alveolar  arch  (Th.  Kolliker);  or  also  by  the  view  of  Biondi,  according 
to  which  the  external  intermaxilla  is  approximated  to  the  superior  maxil- 
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lary  process;  accordingly  the  cleft  in  the  alveolar  arch  has  its  position 
between  the  superior  maxilla  and  the  os  intermaxillare  or  between  the 
inner  and  outer  intermaxilla.  The  second  variety,  which  passes  lateral 
to  the  nasal  opening,  corresponds  to  the  stomato-orbital  groove  of 
Albrecht  between  the  external  nasal  process  and  the  superior  maxilla. 

The  third  variety  of  Morian  is  where  the  cleft  of  the  soft  parts  begins 
at  the  angle  of  the  mouth  and  that  of  the  bone  external  to  the  canine 
tooth,  and  passes  to  the  orbital  cavity  in  the  region  of  the  infraorbital 
canal.  It  is  in  this  variety  alone  that  the  mechanical  disturbance  must 
have  had  as  the  result  a  splitting  off  of  the  median  portion  of  the 
superior  maxillary  flap,  apparently  through  the  pressure  of  an  amniotic 
band  stretching  over  it.  On  this  account  this  variety  has  been  considered 
as  an  atypical  cleft  formation. 

THE  TRANSVERSE  FACIAL  CLEFTS,  CHEEK  CLEFTS  (Makrostoma).— 
A  cleft  formation  under  this  name  is  observed  more  frequently  than  the 
foregoing,  which  corresponds  to  the  embryonal  cleft  existing  between  the 
superior  maxillary  process  and  the  first  branchial  arch.  The  union  of 
the  two  portions  for  the  formation  of  the  cheek  remains  undeveloped; 
the  mouth  opening  is  thus  continued  for  a  distance  into  the  cheek 
(makrostoma) ;  or,  in  other  words,  a  more  or  less  wide  cleft,  edged  with  a 
vermilion  border,  begins  in  the  angle  of  the  mouth  and  passes  transversely 
through  the  cheek,  where  it  frequently  ends  at  the  masseter.  This  for- 
mation occurs  on  both  sides.  The  mildest  degree  is  a  lengthening  of 
the  angle  of  the  mouth  outward,  from  which  at  times  a  strip  of  scar- 
tissue  passes  outward  as  far  as  in  front  of  the  ear,  as  evidence  of  the 
disturbed  union.  The  further  course  of  the  fissure  is  not  constant.  The 
typical  groove  ends  in  front  of  the  tragus;  there  are,  in  addition,  clefts 
which  divide  the  malar  bone  and  pass  to  the  temporal  or  proceed  ob- 
liquely downward  toward  the  angle  of  the  inferior  maxilla.  In  our  case 
(Fig.  143)  the  arch  of  the  palatoglossus  on  the  right  side  is  indeed  pulled 
inward  into  the  transverse  facial  cleft  by  a  firm  scar. 

Amniotic  adhesions  in  the  region  of  the  inferior  maxilla  and  superior 
maxillary  process  can  together  with  the  traction,  which  disturbs  the  union 
of  the  two  portions,  produce  through  pressure  and  expansion  a  grooving 
in  this  superior  maxilla  and  first  branchial  arch,  sometimes  in  one  more 
than  the  other,  whereby  the  course  of  the  transverse  facial  clefts  can 
assume  the  atypical  varieties  mentioned,  or  hinder  the  growth  of  the 
neighboring  parts;  thus  there  are  cases  known  with  the  inferior  maxilla 
rudimentarily developed,  or  with  deformities  of  the  external  ear.  Through 
the  analogy  in  development  those  varieties,  which  are  associated  with 
oblique  facial  clefts  or  other  cleft  formations  of  the  opposite  side,  are 
easily  explained. 

A  beautiful  example  of  the  origin  of  the  atypical  cleft  formations  is 
described  by  Chavane.  Here  a  broad  amniotic  band,  joined  with  the 
meninges,  passes  to  both  sides  of  the  face  into  the  mouth  and  grooves 
the  halves  of  the  face  as  a  tightly  drawn  line.  On  the  left  side  the  cleft, 
beginning  in  the  upper  lip  near  the  angle  of  the  mouth  and  in  the  alveolar 
arch  between  the  canine  and  first  premolar,  approaches  the  third  variety 


424  MALFORMATIONS  OF  THE  FACE. 

of  the  oblique  facial  clefts  of  Morian,  while  on  the  right  side  from  the 
oblique  cleft  of  the  soft  palate  it  at  first  resembles  a  typical  transverse 
cleft  of  the  cheek,  but  then  separates  the  malar  from  the  superior  maxilla. 
(See  also  Fig.  144.) 

MEDIAN  CLEFT  OF  THE  LOWER  LIP  AND  UNDER  JAW. — In  very  rare 
cases  a  median  fissure  has  been  observed  in  the  region  of  the  first 
branchial  arch,  which,  analogous  to  the  other  clefts,  is  to  be  considered 
as  arrested  development  arising  through  disturbed  union  of  the  two  in- 
ferior maxillary  arches.  The  extent  of  this  cleft  formation  is  very  varied. 
It  has  been  found  as  a  simple  fissure  of  the  border  of  the  lip,  or  as  a  deep 
cleft  of  the  entire  lower  lip  together  with  division  of  the  inferior  maxilla, 
whereby  the  groove  extended  down  to  the  neck  or  terminated  in  a  strip 
of  scar-tissue  reaching  down  even  to  the  incisura  sterni.  Simultaneously 
a  cleft  formation  of  the  floor  of  the  mouth  and  of  the  tongue  has  been 
observed.  Etiologically  the  same  influences  are  present  as  in  other  cleft 
formations.  They  must  have  been  active  before  the  fifth  week,  for  at 
this  time  the  union  of  the  halves  of  the  inferior  maxilla  is  completed. 
The  delayed  descent  of  the  aortic  bulb  into  the  cavity  of  the  chest  is 
given  by  Wolfler  as  the  possible  cause;  a  congenital  tumor  between  the 
two  pieces  of  the  jaw  has  been  described  by  Faucon  and  Lannelongue. 
Morian  found  a  cleft  of  the  under  lip  together  with  other  severe  cleft 
formations  of  the  face. 

Prognosis. — The  prognosis  of  cleft  formations  of  the  face,  if  they  are 
not  remedied  by  operation,  depends  on  their  extent.  Children  with  the 
most  severe  forms  complicated  by  anomalies  of  the  brain  and  skull  are 
not  long  viable.  In  wide  fissures  which  involve  the  bones  deeply  those 
disturbances  become  manifest  in  a  short  time  which  accompany  the 
wide-open  mouth  and  exposure  of  the  mucous  membrane.  The  nasal 
catarrh,  the  aphthous  inflammation  of  the  buccal  mucous  membrane, 
the  lodgement  and  decomposition  of  particles  of  food  in  the  pockets  in 
the  mucous  membrane  of  the  clefts,  and  the  difficulty  in  taking  nourish- 
ment explain  the  intestinal  catarrh  and  catarrhal  pneumonia  from  which 
many  of  these  children  die.  Often  parental  neglect  is  an  additional 
factor.  On  the  other  hand,  clefts  involving  only  the  soft  parts,  especially 
if  there  is  not  present  simultaneously  a  defect  of  the  palate,  have  a  much 
more  favorable  prognosis,  although  here  also  the  mortality  is  higher  than 
in  normally  formed  children.  That  small  fissures,  defects  of  the  upper 
lip,  the  nose,  or  the  lower  eyelid,  are  without  bad  consequences  hardly 
requires  mention. 

As  a  rule  the  physician  is  entreated,  even  a  few  days  after  birth,  to 
give  the  child  a  human  appearance  by  means  of  an  operation.  Such 
early  interference  is  not  without  danger.  The  great  advantage  of  an 
early  operation,  according  to  Konig,  is  that  immediately  following  the 
closure  of  the  labial  cleft  some  of  the  conditions  interfering  with  the 
health  of  the  child  are  removed.  This  is  also  true  for  the  complicated 
varieties,  in  which,  in  addition,  the  fissure  in  the  bone  is  also  favorably 
influenced  by  the  early  healing  of  the  labial  cleft,  while  in  time  the 
palatal  cleft  narrows  in  its  anterior  portions.  The  dangers  to  be  con- 
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sidered  are  the  bleeding,  wound  infection,  and  narcosis.  On  this  account 
anaesthesia  is  not  employed  in  the  newborn  by  the  majority  of  operators, 
and  yet  in  general  it  is  well  borne  by  children.  The  occurrence  of  wound 
infection  in  aseptic  operations  is  to  be  feared  less  in  the  first  weeks  and 
months  of  life  than  in  older  children,  in  whom  a  chronic  catarrh  of  the 
mucous  membrane  must  sometimes  be  made  responsible  for  the  tearing 
out  and  suppuration  of  the  sutures,  also  for  the  severe  inflammations  and 
erysipelas.  Furthermore,  the  bleeding  in  a  well-conducted  operation  is 
so  slight  that  it  needs  consideration  only  with  very  weak,  anaemic  chil- 
dren. The  flowing  of  blood  and  saliva  into  the  air-passages  may  be 
avoided,  even  if  one  does  not  operate  with  the  head  hanging  down,  by 
means  of  immediate  compression  of  the  wounds  and  sponging  out  of  the 
cheek  pockets  with  stick  sponges;  the  same  is  true  of  the  swallowing  of 
blood,  to  which  has  been  ascribed  the  occurrence  of  intestinal  catarrh. 

The  author,  with  the  majority  of  surgeons,  on  this  account  prefers  to 
operate  on  harelip  in  strong,  healthy  children  with  simple  or  complicated 
clefts  even  within  the  first  days,  or  better  in  the  second  to  fourth  week,  in 
order  to  protect  them,  by  means  of  closure  of  the  lip,  against  the  obvious 
dangers.  If,  however,  diseases  of  the  mucous  membrane  of  the  buccal 
cavity  or  of  the  respiratory  and  intestinal  tracts  are  present,  if  it  is  a 
question  of  weak  and  sickly  children,  the  outlook  for  the  operation  is 
indeed  poor,  especially  if  the  clefts  are  extensive  and  penetrate  jaw  and 
palate;  here  an  early  operation  is  a  venture,  the  success  of  which  can 
on  the  whole  mean  the  rescue  of  a  child  otherwise  doomed.  Still,  general 
rules  cannot  well  be  given.  Hence  in  the  individual  case  the  dangers 
of  the  early  operation  and  of  the  expectant  treatment  are  to  be  weighed 
exactly  according  to  the  extensiveness  of  the  cleft  formation,  the  general 
condition  of  the  child,  and  the  diseases  present. 

An  attempt  has  been  made  by  means  of  statistics  to  determine 
the  mortality  in  children  operated  on  early.  It  is  well  known  that  the 
mortality  in  children  operated  on  increases  with  the  severity  of  the 
deformity  and  decreases  with  increasing  age.  This  last  fact,  howrever, 
cannot  be  a  guide  to  early  operation,  because,  in  the  first  place,  in  older 
children  the  greater  power  of  resistance  must  be  considered,  and,  further- 
more, it  is  self-evident  that  in  the  calculations  the  number  of  children 
who  have  died  in  early  life  unoperated  on  is  wanting.  And  this  number 
is  considerable.  According  to  Abel,  by  far  the  greatest  number  of  harelip 
children  die  in  the  first  month. 

Operations  for  Cleft  Formations. — OPERATIONS  FOR  CLEFT  OF  UPPER 
LIP. — Preparation  for  the  Operation. — The  young  patient  may  be  held 
immovable  by  an  assistant  who  sits  opposite  to  the  operator,  or  a  bandage 
may  be  employed  as  is  done,  for  example,  in  the  clinic  of  v.  Bergmann, 
by  means  of  which  the  child  can  be  firmly  fastened  to  the  high-placed 
head-piece  of  an  operating- table.  The  assistant,  whose  duty  it  is  to 
control  bleeding  by  compression,  can  hold  the  head  at  the  same  time 
when  necessary.  With  a  view  to  prevent  eczema  from  too  energetic 
cleansing  of  the  tender  skin,  it  is  best  to  wash  with  soap  and  water  only. 
Elastic  clamps  can  be  placed  in  the  angle  of  the  mouth  to  compress  the 
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coronary  arteries.  Before  making  the  incision  it  is  advisable  to  place  a 
strip  of  gauze  between  the  gum  and  the  cheek,  which  will  absorb  the 
blood  that  flows  into  the  cavity  of  the  mouth.  With  such  precautions 
it  is  not  necessary  to  operate  with  the  head  pendent.  Usually  it  is 
preferable  to  have  the  mother  continue  to  care  for  the  child,  as  change 
in  the  milk  is  unfavorable  for  the  general  condition  of  the  child. 

Technic. — The  freshening  incisions  give  a  smooth  wound-surface  only 
when  the  border  of  the  cleft  is  stretched  while  making  the  incision.  For 
this  purpose  the  border  is  steadied  carefully  by  means  of  forceps  and  the 
incision  made  with  a  small  narrow  or  lancet-shaped  knife.  Small  curved 
scissors  are  of  value  in  improving  the  border  of  the  wound  by  the  removal 
of  any  small  tabs.  The  attempt  to  make  the  wound-border  as  wide  as 
possible  is  best  accomplished  by  passing  the  knife  through  the  lip  not 
perpendicularly,  but  obliquely,  and  it  is  immaterial  whether  more  tissue 
is  removed  from  the  mucous  membrane  or  from  the  skin. 

The  use  of  the  various  methods  of  suture  has  narrowed  down  to  the 
knot  suture,  which  is  made  with  silk  or  fine  silver  wire.  The  author 
prefers  silk.  As  a  rule,  three  or  four  comparatively  strong  sutures  are 
sufficient.  They  penetrate  the  lip  almost  to  the  mucous  membrane,  and 
only  two  really  superficial  sutures  are  placed  in  the  mucous  membrane 
on  the  posterior  side  of  the  lip  in  the  region  of  the  vermilion  border. 
Interrupted  sutures  of  fine  silk,  perforating  the  skin  only,  approximate 
exactly  the  border  of  the  wound.  Sometimes  it  is  advisable  to  place  at 
points  of  greater  tension  a  suture  of  stronger  silk  (Simon),  by  which  the 
lip  is  perforated  about  1  cm.  from  the  border  of  the  wound. 

FIG.  145,  FIG.  146. 


Curved  denudation,  according  to  Grafe. 

As  far  as  the  closure  of  the  uncomplicated  cleft  lip  is  concerned,  the 
old  methods  of  harelip  operation,  of  which  single  types  are  depicted  for 
the  better  understanding  of  the  difficulties  to  be  overcome,  give  good 
results  only  in  cases  of  a  slight  defect  or  a  narrow  complete  fissure.  It 
is  rare  to  have  the  vermilion  border  of  the  lip  pass  at  a  right  angle  into 
the  borders  of  the  cleft,  and  it  is  also  rare  to  have  the  cleft  borders  of 
equal  length,  for  in  most  cases  the  cleft  borders  are  more  or  less  obliquely 
placed  and  join  the  vermilion  border  at  an  obtuse  angle.  On  account 
of  these  facts  it  is  evident  that  the  oldest  method,  in  which  the  borders 
of  the  cleft  were  simply  freshened,  must  leave,  after  union  takes  place, 
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if  indeed  this  occurs  at  all,  a  notching  of  the  edge  of  the  lip.  Grafe 
(1825)  tried  to  overcome  this  disadvantage  by  curving  his  freshening 
incision.  (Figs.  145  and  146.)  The  concave  borders  of  the  wound  are 
straightened  by  the  suture,  and  thereby  the  upper  lip  is  lengthened. 
The  shorter  border  of  the  cleft  in  incomplete  harelip  can  be  made  to 
equal  the  longer  border  by  shifting  the  uppermost  angle  of  the  wound 
to  the  side  of  the  longer  border;  or,  according  to  v.  Brims,  the  curved 
incision  can  be  used  for  the  shorter  limb  only,  in  order  to  make  it  the 
same  length  as  the  longer  limb  which  was  freshened  in  a  straight  line. 

FIG.  147.  FIG.  148. 


Line  of  incision  of  Malgaigne,  according  to  v.  Bruns. 

The  lengthening  of  the  cleft  borders  is  accomplished  still  better  by 
making  an  angular  incision,  whereby  the  border  of  the  cleft,  which  was 
formerly  cut  away,  is  partially  made  use  of  in  the  union.  The  borders 
are  freshened  in  such  a  manner  that  the  detached  edge  of  mucous  mem- 
brane together  with  the  true  vermilion  border  remains  attached  at  the 
point  of  transition  between  the  two.  The  small  flaps,  which  are  formed 
in  this  manner,  are  folded  down,  and  cut  to  correspond  to  one  another 
in  such  a  way  that  after  their  union  a  small  prominence,  like  a  proboscis, 
projects  on  the  border  of  the  lip  and  prevents  an  indentation,  and  can 

FIG.  149.  FIG.  150. 


Line  of  incision,  according  to  Nelaton. 

be  removed  later  in  case  it  has  not  shrunken  enough.  This  method,  first 
described  by  Malgaigne  in  1844,  practised  before  that  time,  however, 
by  Clemat,  can  be  adapted  by  means  of  a  series  of  smaller  modifications 
to  the  numerous  varieties  of  single  complete  or  incomplete  clefts.  V. 
Bruns  has  lengthened  the  freshening  incision  so  that  the  base  of  the  small 
flap  is  formed  by  the  true  vermilion  border.  (Figs.  147  and  148.) 
The  method  of  Nelaton,  which  is  only  applicable  to  small  defects  or 
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useful  as  a  secondary  operation,  differs  in  this  particular,  that  in  fresh- 
ening the  cleft  border  the  separated  strip  remains  attached  at  the  upper- 
most angle,  and  in  suturing  is  used  entire.  (Figs.  149  and  150.) 

In  order  to  ensure  further  the  nourishment  and  the  persistence  of  the 
Malgaigne  flap  especially  in  thin  cleft  borders,  and  at  the  same  time  to 
facilitate  its  formation,  especially  in  young  children,  a  larger  portion  of 
the  lip  may  be  made  use  of.  In  this  case  an  incision  is  made  as  Konig 
describes  it  for  Malgaigne's  method. 

The  variety  of  cleft,  which  frequently  occurs,  in  which  the  borders  of 
the  cleft  are  not  symmetrically  developed,  and  in.  addition  the  fact  that 
in  the  Malgaigne  method  a  proboscis  arises  on  the  border  of  the  lip 
lateral  to  the  median  line,  led  to  the  use  of  a  single  flap.  This  flap  is 
formed  from  the  border  of  one  side  and  is  sutured  onto  the  border  of 
the  opposite  side,  which  has  been  freshened  in  such  a  manner  that  the 
flap  fits  into  it.  This  modification,  named  after  Mirault,  also  dis- 
cussed by  v.  Bruns  and  employed  by  v.  Langenbeck,  allows  the  utiliza- 
tion of  the  better-developed  cleft  border,  and  in  the  formation  of  the 
vermilion  border  the  choice  of  the  flap,  which  is  best  adapted  to  the 
incision  (v,  Bruns).  When  the  flap  is  formed  on  the  border  which  runs 

FIG.  151.  FIG.  152. 


Line  of  incision  of  Mirault,  according  to  v.  Bruns. 

more  perpendicularly,  and  in  most  cases  this  is  the  lateral  one,  the  other 
border,  which  ascends  more  obliquely,  becomes  lengthened  by  the  flap 
which  is  sutured  over;  especially  is  this  so  when  a  portion  of  the  skin 
of  the  lip  is  made  use  of  in  forming  it,  in  which  case  its  vitality  is 
markedly  increased. 

The  fundamental  type  of  Mirault's  method,  which  gives  good  results 
in  defects  which  are  not  too  extensive  and  too  irregular,  is  found  in  a 
multitudinous  series  of  modifications  in  which,  however,  the  improve- 
ment in  placing  the  incision  has  not  made  the  chances  of  healing  any 
greater;  for  example,  the  method  of  Giraldes.  According  to  Hoffa,  the 
procedure  used  by  Mass  is  simpler.  This  consists  in  shaping  a  flap  on 
one  side  of  the  cleft  and  fitting  it  into  a  four-sided  defect  formed  on  the 
other  in  a  manner  similar  to  the  incision  of  Konig. 

In  Konig' s  operation  (Figs.  153  and  154),  after  the  borders  of  the  cleft 
have  been  freshened  in  a  straight  line,  a  flap  is  formed  on  each  side  by 
means  of  a  horizontal  incision  which  runs  parallel  to  the  border  of  the 
lip.  This  flap  consists  of  skin  and  vermilion  border  and  is  7  to  9  mm. 


CLEFT  FORMATIONS. 


429 


high.  On  the  lateral  border  of  the  cleft  a  longer — and  on  this  account 
a  somewhat  more  movable — flap  is  formed.  The  median,  on  the  contrary, 
is  shorter  if  necessary,  so  that  by  drawing  over  the  lateral  flap  the  line 
of  suture  comes  in  the  centre  line,  where  a  small  prominence  is  formed 
by  exact  approximation  of  the  vermilion  border  of  each  apex  with  sutures. 


FIG.  153 


FIG.  154. 


Line  of  incision,  according  to  Konig. 

Wolff,  in  1880,  advocated  the  drawing  over  of  the  edge  of  the  lip  for 
the  cosmetic  improvement  of  a  healed  harelip,  in  the  same  manner  as 
is  done  satisfactorily  in  the  above  method,  and  was  first  done  by  v. 
Langenbeck  in  remedying  a  defect  of  the  lower  lip  by  the  aid  of  the 
upper.  Wolff  gives  a  more  normal  shape  to  the  lip  by  detaching  the 
vermilion  border  and  then  by  suturing  in  the  correct  manner.  Later 
(1886)  this  method  was  also  recommended  for  larger  clefts.  (Figs.  155 
and  156.)  The  suture,  however,  has  to  sustain  a  rather  strong  pull 
toward  the  side,  as  is  evidenced  from  the  illustration. 


FIG.  155. 


FIG.  156. 


Langenbeck's  operation,  according  to  Wolf. 

The  method  of  Konig  has  been  modified  by  Hagedorn  (1884)  in  order 
to  avoid  the  weak  position  of  the  suture  where  the  corners  of  the  freshened 
flaps  come  together.  Hagedorn's  incision  gives  a  so-called  zigzag  suture. 
(Figs.  157  to  159.)  A  narrow  knife  is  inserted  at  1  and  lx,  and  the 
incisions  1-2  and  11-21  are  first  made  along  the  boundary-line  of  the 
vermilion  border.  As  the  border  of  the  wound  should  be  as  broad  as 
possible,  especially  in  an  atrophic  lip,  the  incision  is  not  made  perpen- 
dicularly, but  obliquely;  that  is  to  say,  in  such  a  manner  that  somewhat 
more  mucous  membrane  is  removed  than  skin.  The  detached  border  of 
the  lip  is  allowed  to  hang  down.  Then  follows  incision  3-4  on  the  lateral 
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border  parallel  to  the  edge  of  the  lip.  The  distance  3-4  should  equal 
In  length  that  of  1-4,  and  amount  to  a  third  or  a  fourth  of  the  distance 
1-2.  The  incision  4t— lt  is  the  same  length,  and  runs  obliquely  upward 
and  outward  on  the  median  border.  As  a  final  step  the  ends  of  the  flaps 
which  hang  down  are  removed  with  scissors  at  5  and  5^  as  well  as  a 
small  projection  at  6,  to  facilitate  suturing.  At  first  the  points  3  and  3l 
are  joined,  and  then  4  and  4r  The  ridge  which  arises  in  the  centre  of 
the  edge  of  the  lip,  and  which  contributes  to  successful  union,  can  be 
avoided,  however,  if  less  of  the  denuded  flap  is  allowed  to  remain. 

In  all  methods  of  incision  the  maintenance  of  the  suture  is  only  assured 
when  no  tension  is  present.  In  order  to  obtain  complete  relaxation  it  is 
sufficient  in  the  less  pronounced  cases  to  detach  the  borders  of  the  cleft 
lip  from  the  jaw  according  to  the  exigency  of  the  case ;  in  larger  compli- 
cated clefts  the  detachment  of  the  soft  parts  must  often  be  continued 
high  upward,  even  to  the  region  of  the  infraorbital  foramen,  especially 


FIG,  157. 


FIG.  158. 


FIG    159. 


Operation  of  Hagedorn. 

if  it  is  a  case  of  a  broad  defect  in  the  alveolar  arch  with  an  intermaxilla 
which  protrudes  obliquely.  In  complete  harelip  this  detachment  of  a 
labiobuccal  flap  is  begun  at  the  lateral  border.  This  flap  is  put  on  the 
stretch  by  means  of  forceps,  and  the  attachment  of  the  upper  lip  and  the 
ala  nasi  to  the  upper  jaw  is  divided  by  means  of  small  curved  scissors. 
The  bleeding  may  be  controlled  by  gauze  packing.  The  complete 
detachment  of  the  soft  parts  has  the  great  advantage  that  a  more  normal 
shape  can  be  given  to  the  nose,  which  is  flattened,  broadened,  and  pulled 
outward  to  the  side  of  the  cleft,  for,  by  sutures,  the  posterior  wall  of 
the  nostrils  can  be  readily  formed  and  the  ala  nasi  approximated  to  the 
septum. 

Although  this  procedure  is  the  one  accompanied  by  most  hemorrhage 
in  harelip  operations,  and  demands  very  great  attention  to  prevent  loss 
of  blood  and  aspiration,  the  extensive  detachment  of  the  soft  parts  is 
preferable,  when  it  can  be  done,  to  those  methods  in  which  external  inci- 
sions are  employed  to  secure  relaxation  of  the  lip,  for  these  jeopardize 
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greatly  the  successful  cosmetic  result.  The  incision  used  by  v.  Bruns 
causes  the  least  disturbance  in  this  respect.  This  incision  encircles  the 
ala  nasi  and  the  side  of  the  cleft,  and  he  employed  it  in  conjunction  with 
a  flap  on  one  side  formed  after  Mirault's  method.  (Fig.  160.)  In  adults 
with  large  defects  more  extensive  incisions  are  required  for  this  detach- 
ment than  is  necessary  in  children.  The  incision  can  pass  horizontally 
according  to  Roser,  and  in  a  straight  line  directly  beneath  the  nose 
toward  both  sides;  or  following  the  well-known  incision  of  Dieffenbach 
can  first  encircle  the  ala  nasi  in  a  curve  and  then  pass  through  the  cheek 
in  a  horizontal  direction. 

When  the  cleft  border  has  been  freshened  by  any  one  of  the  methods 
described,  the  defect  may  be  closed  readily  and  without  tension  by 
drawing  together  large  flaps.  The  curved  incision  on  the  lateral  border 
of  the  cleft  permits  detachment  of  the  ala  nasi,  which  is  attached  here 
and  distorted  outward.  The  lower  border  of  the  ala  nasi  then  may  often 
be  pulled  over  and  sutured  to  the  septum  in  the  formation  of  a  nostril. 

FIG.  160.  FIG.  161. 


Curved  incision  of  v.  Bruns.  Dieffenbach's  wavy  incision.     The  point  *  and   + 

approach  one  another  to  form  upper  half  of  lip. 


Kirmisson  reported  another  method  to  improve  the  form  of  the  broad- 
ened nose  without  external  incisions.  After  detachment  of  the  ala  nasi 
from  the  jaw  he  reflected  upward  the  lateral  border  of  the  cleft  which 
had  been  made  movable,  or  in  the  case  of  double  cleft  the  philtrum, 
and  thereby  formed  the  posterior  wall  of  the  nostril.  The  method  of 
Mirault  was  followed  to  complete  the  operation. 

The  greatest  tension  has  to  be  overcome  in  one-sided  harelip  when  the 
cleft  in  the  alveolar  arch  is  broad  arid  the  intermaxilla  has  grown  mark- 
edly toward  the  other  side.  In  such  cases  great  difficulties  may  be  met 
with  even  after  extensive  detachment  of  the  soft  parts. 

V.  Bruns  on  this  account  recommended  that  the  attachment  of  the 
intermaxilla  with  hard  palate  be  loosened  by  means  of  a  pair  of  curved 
scissors  from  the  cleft  outward,  and  that  then  the  intermaxilla  be  slowly 
bent  backward  into  the  defect  with  the  finger.  Duplay  and  Konig  pro- 
ceed in  a  similar  manner;  the  latter  places  a  stout  knife  or  a  chisel  1  cm. 
away  from  the  cleft  border  on  the  alveolar  process  of  the  intermaxilla 
and  divides  it  obliquely  from  in  front  and  external,  backward  and  inward 
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up  to  a  thin  bridge.  The  loosened  piece  is  pushed  backward  and  to  the 
side  into  the  cleft  and  fastened  with  a  catgut  suture  to  the  other  side  of 
the  alveolar  arch.  An  attempt  has  also  been  made  to  diminish  the 
prominence  of  the  obliquely  placed  intermaxilla;  and  a  projecting  comer, 
which  was  an  obstruction,  has  been  removed  even  with  the  sacrifice  of 
a  tooth.  Samter  endeavored  to  avoid  a  bone  operation  in  the  severest 
cases  by  detaching  in  addition  to  the  cheek  and  the  distorted  ala  nasi 
the  remaining  portions  of  the  nose,  which  are  directed  toward  the  normal 
side  of  the  face.  Since  he  divides  the  nasal  septum  upward  as  far  as 
the  bridge  of  the  nose  by  means  of  scissors  introduced  between  the  upper 
lip  and  the  intermaxilla,  he  gains  by  this  procedure  first  a  sufficient 
relaxation  to  enable  him  to  suture  over  the  intermaxilla  arid  in  addition 
a  correction  of  the  nose. 

The  types  of  operations  which  are  employed  in  double  harelip  are  not 
essentially  different  from  those  for  the  one-sided  variety,  especially  if  the 
intermaxilla  does  not  project.  In  incomplete  clefts  the  line  of  incision  runs 
on  each  side,  the  same  as  in  the  case  of  single  cleft;  in  complete  fissures 
the  middle  piece,  the  so-called  philtrum,  can  no  longer  be  made  use  of 
in  the  formation  of  the  border  of  the  lip,  as  it  is  too  short,  and  must  on 

FIG.  162.  FIG.  163. 


V-shaped  freshening  and  incision  of  Mirault. 

this  account  be  completely  freshened,  while  lateral  flaps  from  the  external 
borders  of  the  cleft  are  employed  in  lengthening  the  intermaxilla  and  in 
forming  the  middle  portion  of  the  lip.  Whatever  mucous  membrane 
border  is  present  over  the  middle  piece  must  be  removed  in  the  first  place. 
This  freshening  the  philtrum  is  made  as  symmetrical  as  possible,  and 
according  to  its  shape  it  is  round  or  rectangular  or  in  the  form  of  a  V. 
The  outer  borders  afterward  may  be  well  prepared  for  the  suture  by 
freshening  according  to  the  method  of  Malgaigne  or  Mirault,  together 
with  subsequent  detachment  of  the  soft  parts  from  the  upper  jaw, 
especially  when  broad  flaps  are  formed,  in  order  in  this  way  to  effect 
a  lengthening  of  the  middle  piece.  The  somewhat  blunted  apices  of 
the  two  flaps  are  united  as  near  as  possible  in  the  centre,  so  that  a 
small  prominence  arises  here. 

If  the  Malgaigne  flaps  are  formed  in  such  a  way  that  the  freshening 
incision  passes  close  to  the  boundary-line  of  the  mucous  membrane  bor- 
der and  extends  further  than  corresponds  to  the  height  of  the  lips  thus 
formed,  a  good  portion  of  the  labial  border  becomes  movable  and  can 
be  easily  drawn  toward  the  middle  line  by  a  suture.  This  procedure, 
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used  by  Wolff  for  double  harelip,  naturally  can  only  give  good  results 
in  cases  in  which  the  philtrum  is  of  sufficient  length. 

Konig,  starting  from  quite  a  different  standpoint,  also  modified  the  old 
Malgaigne  method  for  double  harelip.  Here  also  he  completely  sacrifices 
the  poorly  developed  edge  of  the  cleft  and  forms  flaps  7  to  8  mm.  wide 
for  shaping  the  vermilion  border.  He  obtains  these  flaps  on  each  side 
by  means  of  an  incision  1  to  1J  cm.  long  parallel  to  the  border  of  the 
lip.  The  suture  is  illustrated  in  Figs.  164  and  165.  The  method  of 
Maas  is  quite  similar. 


FIG.  164. 


FIG.  165. 


Konig  incision  and  suture. 

The  somewhat  complicated  method  of  Hagedorn  is  modelled  after 
that  of  Konig.  The  lengthening  of  the  cleft  borders,  after  the  formation 
of  the  flap  of  mucous  membrane,  is  obtained  by  means  of  a  small  notch- 
ing (3-4).  The  incision  is  placed  in  a  manner  corresponding  to  the 
treatment  of  the  lateral  border  of  the  cleft  in  one-sided  cases.  The 
centre-piece  is  freshened  to  fit.  The  borders  of  the  wound  come  well 
together  with  the  sutures.  (Figs.  166  to  168.) 


FIG.   166. 


FIG.  168. 


Incision  and  suture,  according  to  Hagedorn. 

If  the  clefts  are  very  broad,  one  side  only  can  be  closed  first,  in  order 
to  avoid  large  lateral  incisions,  and  to  lessen  also  the  danger  and  duration 
of  the  operation.  Later  the  other  side  can  be  closed  and  the  result 
improved  by  minor  subsequent  operations. 

The  most  divergent  methods  have  been  introduced  in  order  to  bring 
about  a  closure  in  double  harelip  with  projecting  intermaxilla. 

When  the  union  of  the  cleft  borders  appears  impossible  on  account  of 
the  markedly  projecting  intermaxilla,  the  oldest  method  can  be  followed, 
VOL.  I.— 28 
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and  the  entire  intermaxilla  resected  with  preservation  of  the  skin  of  the 
centre-piece.  This  skin  may  be  joined  with  the  septum  cutaneum  or 
directly  with  the  apex  of  the  nose.  But  many  disadvantages  are  asso- 
ciated with  this  method.  These  are  quite  independent  of  the  bleeding, 
for  the  arrest  of  which  formerly  a  red-hot  iron  had  often  to  be  employed. 
The  worst  one  of  these  disadvantages  is  disagreeable  appearance  of  the 
patient.  The  upper  jaw  is  placed  far  behind  the  lower  jaw,  because 
naturally  after  the  loss  of  its  central  portion  it  cannot  develop  to  its 
normal  width  and  size  and  its  alveolar  arch  acquires  a  markedly  narrower 
form.  The  wounding  of  the  two  nasopalatine  arteries  by  the  resection 
may,  according  to  v.  Langenbeck,  become  such  a  disturbing  factor  later 
that  the  success  of  a  subsequent  uranoplastic  operation  may  be  jeopard- 
ized on  account  of  the  defective  nutrition  in  the  anterior  portions  of  the 
flap.  For  this  reason  an  attempt  has  been  made  in  the  most  varied 
manner  to  retain  the  intermaxilla  and  to  accomplish  closure  of  the  defect 
in  the  upper  lip  after  pushing  back  the  central  piece.  One  should  never 
expect  to  attain  the  normal  relations.  The  intermaxilla  pulled  into  its 
normal  position  is  not  adapted  to  mastication  on  account  of  the  lack  of 
well-formed  incisor  teeth,  and  also  on  account  of  the  fact  that  it  remains 
movable  and  rarely  heals  firmly  into  the  cleft  of  the  jaw.  Nevertheless 
better  results,  so  far  as  the  subsequent  form  of  the  entire  upper  jaw  and 
the  appearance  of  the  patient  is  concerned,  may  be  hoped  for  if  the 
intermaxilla  is  replaced  in  its  normal  position.  The  slight  bleeding  is 
an  important  advantage  of  the  ordinary  method  of  reposition  over  that 
of  resection.  The  method  most  employed  is  the  subperiosteal  division 
of  the  vomer  and  septum,  after  v.  Bardeleben. 

The  modification  of  the  method  of  Blandin  given  by  v.  Bardeleben  in 
1868  avoids  the  bleeding  and  the  disadvantage  which  the  wounding  of 
the  vessels  causes  in  the  nourishment  and  consequently  also  in  the  growth 
of  the  intermaxilla.  Beginning  several  millimetres  behind  the  inter- 
maxilla on  the  inferior  border  of  the  vomer,  a  long  cut  is  made  through 
the  mucous  membrane  and  periosteum,  the  length  of  which  about  corre- 
sponds to  the  space  between  the  os  incisivum  and  the  alveolar  arch. 
The  periosteum  and  mucous  membrane  are  then  raised  from  the  vomer 
so  that  a  vertical  cut  1J  to  2  cm.  in  length  can  be  made  from  below 
upward  through  the  vomer  with  a  pair  of  scissors.  By  this  procedure 
the  arteries  are  riot  injured  and  the  intermaxilla  becomes  so  movable 
that  with  slight  pressure  it  can  be  pushed  into  the  cleft  of  the  jaw,  and 
in  addition  its  oblique  portion  can  be  rectified,  for  the  anterior  piece  of 
the  vomer  may  be  pushed  either  to  the  right  or  to  the  left  side  of  the 
posterior  piece,  depending  upon  which  position  gives  the  better  shape. 
Partsch,  after  previous  detachment  of  the  mucous  membrane  and  perios- 
teum, made  a  triangular  defect  at  the  place  where  the  vomer  was  divided, 
by  means  of  a  specially  constructed  bone-forceps. 

The  replacing  of  the  intermaxilla  is  often  difficult  on  account  of  its 
form  when  it  is  too  broad  for  the  cleft  in  the  alveolar  arch,  as  is  fre- 
quently the  case  in  older  children,  when  it  is  often  necessary  to  trim  down 
the  lateral  surfaces  until  it  fits  the  cleft.  In  other  cases  the  intermaxilla 
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is  so  poorly  developed  that  it  fails  to  fill  in  the  cleft  of  the  jaw.  In  such 
a  case  it  is  possible  to  attempt  to  obtain  a  union  on  at  least  one  side  by 
freshening  and  bony  sutures  according  to  v.  Langenbeck.  The  freshen- 
ing which  is  employed  (P.  Broca)  with  subsequent  bony  suture,  in  order 
to  obtain  a  firm  union  between  the  intermaxilla  and  alveolar  arch,  only 
enlarges  the  operation  without  usually  giving  a  better  result.  Even 
to-day  French  surgeons  (A.  Broca  and  le  Dentu)  prefer  the  bony  suture 
after  freshening.  Kronlein  pushes  the  intermaxilla  back  after  the  man- 
ner of  v.  Bardeleben  and  holds  the  freshened  intermaxilla  in  place  by 
means  of  a  lead  plate,  which  passes  from  the  region  of  the  riasolabial 
folds  and  over  these  behind  the  philtrum.  In  older  children  or  adults 
it  is  always  possible  to  obtain  by  this  method  a  bony  union  between  the 
intermaxilla  and  alveolar  arch.  On  the  other  hand,  this  favorable  result 
is  exceptional  in  young  children.  This  may  be  due  partly  to  deep-seated 
inflammation  which  involves  the  bone,  partly  to  the  injury  to  the 
rudiments  of  the  teeth  caused  by  the  lateral  freshening  (v.  Esmarch). 

FIG.  169.  FIG.  170. 
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Replacement  of  the  intermaxilla,  according  to  v.  Bardeleben. 

No  reliance  can  be  placed  on  a  firm  union  between  the  portions  of 
the  vomer  which  are  pushed  by  one  another  after  the  method  of  v.  Bar- 
deleben (Partsch),  the  mucoperibsteal  flaps  of  v.  Langenbeck  will  give 
no  greater  chance  for  a  firm  union.  On  the  other  hand,  experience 
teaches  that  the  intermaxilla,  which  is  pushed  back,  is  sufficiently  fixed 
by  the  union  of  the  labial  clefts,  which  is  immediately  undertaken,  espe- 
cially if  the  intermaxilla  fits  at  all  into  the  cleft  of  the  jaw.  From  these 
arises  in  time  a  rather  firm  connective-tissue  union  between  the  inter- 
maxilla and  the  cleft  border  of  the  jaw.  On  this  account  Konig  and 
others  recommend  in  most  cases  that  the  pushing  back  of  the  inter- 
maxilla, according  to  v.  Bardeleben,  be  followed  by  the  union  of  the 
double  harelip,  which  can  be  done  without  danger  in  one  sitting  even 
in  small,  fairly  vigorous  children. 

Various  methods,  by  which  the  snout  formation  is  said  to  be  avoided 
by  a  bloodless  procedure,  forego  the  advantage  of  the  early  harelip 
operation.  Thiersch  claims  that  this  pushing  back  can  be  attained  in 
young  children  in  about  eight  weeks.  He  recommends  the  following 
form  of  bandage  for  this  purpose:  A  broad  strip  of  adhesive  plaster 
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narrowed  in  the  centre  is  halved,  and  the  halves  reunited  by  sewing  a 
rubber  band  1J  cm.  long  between  them.  The  two  portions  of  adhesive 
plaster  are  fastened  to  the  cheeks,  while  the  elastic  centre  portion  of 
rubber  exercises  a  continuous  pressure  on  the  intermaxilla.  V.  Esmarch 
utilized  the  elastic  pressure  of  this  so-called  "Thiersch  butterfly"  to  hold 
in  place  the  intermaxilla,  after  it  had  been  pushed  back  after  the  method 
of  v.  Bardeleben.  The  children  wear  a  night-cap,  on  which  a  band  of 
rubber  is  fastened  in  such  a  way  that  it  lies  against  the  snout.  According 
to  Albert's  experience,  this  pushing  back  without  immediate  suture  of 
the  cleft  has  a  favorable  influence  on  the  poorly  developed  septum 
cutaneum,  which  is  better  developed  even  in  a  few  weeks. 

The  effort  to  push  back  the  intermaxilla  by  gradual  pressure  forms 
the  foundation  of  Simon's  method.  This  method,  however,  has  found 

few   adherents   on   account  of    the  fact 
FIG.  171.  that  in  forming  the  flaps  the  soft  parts 

of  the  face  are  wounded.  Even  before 
the  method  of  v.  Bardeleben  was  known 
Simon  tried  to  make  movable  flaps  by 
encircling  the  ala  nasi  with  incisions  and 
then  by  pushing  over  these  flaps  to  unite 
them  below  with  the  snout  which  had 
been  freshened.  After  these  flaps  heal 
Nostril  flaps,  according  to  Simon.  a  gradual  recession  of  the  intermaxilla 

occurs.     This  is  brought  about  by  the 

tension  which  these  flaps  exert  on  the  intermaxilla.  Later,  when  this 
recession  is  complete,  that  portion  of  the  lip  which  is  deficient  in  the 
centre  is  completed. 

When  the  intermaxilla  projects  very  markedly,  the  flap,  formed  after 
Simon's  method,  can  be  tried  first  on  one  side,  and  after  several  weeks 
on  the  other.  The  intermaxilla  then  grows  obliquely,  inclining  toward 
the  side  which  is  united,  on  account  of  the  traction  exerted  by  the  flap. 
Later,  however,  it  is  again  pulled  straight  to  the  middle  line  by  the 
closure  of  the  labial  defect  on  the  other  side.  An  upper  lip  can  be  formed 
in  this  manner  even  when  the  centre-piece  is  entirely  lacking  or  very 
poorly  developed  and  the  cleft  is  a  broad  one. 

Wolff  has  tried  to  make  use  of  this  method,  and  to  push  back  grad- 
ually the  intermaxilla  of  a  three-day-old  child.  He  did  this  in  several 
sittings,  first  suturing  one  side  and  then  four  weeks  later  the  other.  In 
order  to  beautify  the  lip  he  did  two  subsequent  operations  six  years 
later. 

Although  Wolff  considers  the  main  advantage  of  this  gradual  pro- 
cedure to  be  that  the  intermaxilla  is  not  deprived  of  nutrition  in  any 
way  by  the  spontaneous  recession,  and  that  it  is  important  to  avoid 
making  the  incisions  of  Simon  for  cosmetic  reasons,  still  the  entire 
method  is  hardly  in  the  position  to  take  the  place  of  v.  Bardeleben 's 
simple  method  of  reposition,  which  interferes  with  the  nutrition  of  the 
intermaxilla  to  an  insignificant  degree,  and  which  can  be  followed  at  the 
same  sitting  by  a  complete  union  of  the  upper  lip.  By  this  method  just 
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as  good  results  can  be  obtained  without  subjecting  the  children  to  several 
operations. 

All  attempts  to  preserve  the  intermaxilla  are  justified  by  the  hope  that 
the  patient  will  not  present  the  peculiar  profile  characteristic  of  the 
removal  of  the  centre-piece.  On  the  other  hand,  too  much  concerning 
the  function  must  not  be  expected,  for,  as  has  been  mentioned,  the  inter- 
^  maxilla  remains  movable  in  most  cases  and  is  characterized  by  very 
faulty  dental  conditions;  with  a  markedly  retracted  upper  lip  a  cosmetic 
improvement  can  be  obtained  by  removing  a  wedge  from  the  under  lip 
(Simon).  In  spite  of  all  this,  preservation  of  the  intermaxilla  is  not 
recommended  in  all  cases  in  which  it  is  prominent;  often  it  is  so  poorly 
developed  that  it  can  be  of  no  cosmetic  use.  It  may  be  added  that, 
according  to  observations  of  Gotthelf,  Partsch,  and  others,  although  in 
many  cases  the  middle  piece  was  removed,  no  marked  deformity  occurred 
later,  and  the  teeth  of  the  upper  jaw  articulated  well  with  those  of  the 
lower. 

Choice  of  Incision. — A  surgeon  of  experience  will  not  use  one  method 
for  all  harelips  nor  regularly  make  it  his  choice;  for  experience  teaches 
to  choose  certain  definite  methods  for  certain  forms.  From  the  rich 
material  afforded  by  the  clinic  of  v.  Bergmann  the  author  has  formulated 
the  following  rules: 

In  One-sided  Plarelip. — 1.  For  incomplete  and  complete  clefts,  operate 
according  to  Mirault — v.  Bruns.  (Figs.  151  and  152.)  For  pushing  back 
of  intermaxilla,  operate  according  to  Konig's  method. 

2.  For  the  subsequent  operation  for  indentations  or  small  colobomata^ 
adopt  v.  Langenbeck's  method  of  drawing  over  the  edge  of  the  lip  accord- 
ing to  Wolff.  (Figs.  155  and  156.) 

In  Double  Harelip. — 1.  In  uneven  or  complete  double  clefts  with  large 
philtrum,  proceed  according  to  Mirault.  (Figs.  162  and  163.) 

2.  In  uneven  or  complete  double  clefts  with  small  philtrum,  proceed 
according  to  Hagedorn.  (Figs.  166  to  168.)  For  pushing  back  of  the 
intermaxilla,  proceed  according  to  v.  Bardeleben.  (Figs.  169  and  170.) 

Subsequent  Treatment  and  Subsequent  Operations  for  Harelip. — The 
general  condition  of  the  child  is  to  be  considered  most  in  the  after- 
treatment.  As  experience  shows  that  the  swallowing  of  blood  leads  to 
digestive  disturbances,  it  is  often  advised  to  free  the  stomach  and  intes- 
tines from  the  swallowed  material  by  the  administration  of  a  mild  laxa- 
tive. The  breathing  of  the  child  should  be  especially  watched  after 
operation.  Cases  of  suffocation  may  occur  in  the  following  manner:  the 
narrowed  nasal  openings  become  occluded  and  the  children,  as  Busch 
remarks,  do  not  instinctively  open  the  mouth.  Immediate  opening  of 
the  mouth  removes  the  danger.  It  is  self-evident  that  the  nourishment 
of  the  child  should  remain  as  nearly  as  possible  the  same  as  before  the 
closure  of  the  labial  cleft. 

The  question  as  to  the  best  manner  of  protecting  the  wound  or  the 
suture  against  external  insults  and  infections  has  been  answered  quite  dif- 
ferently according  to  the  experience  of  different  operators.  The  greatest 
factor  in  the  healing  of  this  suture,  which  in  most  cases  is  under  tension, 
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is  rest.  This  is  obtained  not  only  by  trying  to  obviate  the  greatest  danger, 
namely,  the  continuous  crying  of  the  child,  but  also  by  omitting  all  super- 
fluous manipulations.  The  first  indication  may  be  met  by  the  greatest 
possible  quiet,  or  by  the  administration  of  a  drop  of  tincture  of  opium, 
or  wrapping  the  hands  in  cotton-wool  and  binding  them  to  the  side  of 
the  bed  or  to  the  thorax,  and  by  administering  fluid  nourishment  as 
carefully  as  possible ;  the  second  may  be  obtained  by  the  physician  omit- 
ting completely,  at  least  during  the  first  three  or  four  days,  cleansing 
and  examination  of  the  line  of  suture. 

A  satisfactory  relaxation  in  the  line  of  suture  is  obtained  by  bandages 
and  strips  of  adhesive  plaster.  A  lasting  effect  by  these  measures  is, 
however,  uncertain,  as  the  apparatus  must  fit  very  well  (for  example,  v. 
B  runs'  bandage-clasps).  V.  Bruns  tried  to  avoid  the  pressure  of  relaxing 
strips  of  adhesive  plaster  by  fastening  small  wedge-shaped  pads  on  the 
cheeks.  Every  movement  of  the  dressing,  however,  has  an  injurious 
effect  on  the  wound  and  necessitates  a  new  adjustment,  whereby  the 
child's  restlessness  is  increased.  Often  a  strip  of  gauze  smeared  with 
an  ointment  is  attached  without  tension  on  the  upper  lip  by  means  of 
adhesive  plaster.  This  small  dressing,  however,  must  be  renewed  at 
least  daily  or  even  more  frequently,  as  particles  of  food,  saliva,  nasal 
mucus,  and  dirt  collect  beneath  the  adhesive  plaster.  On  the  other 
hand,  if  the  suture  is  left  entirely  uncovered  and  is  smeared  with  an 
ointment  immediately  after  the  operation,  and  is  protected  from  the 
hands  of  the  child,  and  the  cleansing  of  the  face  and  the  feeding  is 
done  with  care,  a  scab  firmly  adherent  to  the  suture,  which  one  does 
well  to  leave,  soon  forms,  undisturbed  during  the  first  days,  pro- 
vided the  nostrils  do  not  become  occluded.  This  scab  not  only  pro- 
tects the  suture-line  from  dirt,  but  efforts  to  remove  it  cause  rest- 
lessness of  the  child,  which  has  an  even  more  unfavorable  effect  from 
the  tension  caused  by  crying  than  a  superficial  inflammation  or  suppura- 
tion of  a  stitch-hole.  On  the  fourth  or  fifth  day  the  scab  is  removed  by 
smearing  with  boric  acid  or  zinc  ointment,  and  with  care  the  removal 
of  the  sutures  is  begun,  during  which  restless  children  should  be  anaes- 
thetized slightly.  Those  sutures  are  to  be  removed  first  which  have  an 
inflamed  appearance.  When  possible,  the  larger  sutures  are  left  a  couple 
of  days  longer,  so  that  in  the  course  of  a  week  all  the  sutures  are  removed. 

Many  authors  try  to  guard  the  young  scar  after  removal  of  the  sutures 
against  breaking  open,  by  relaxing  with  strips  of  adhesive  plaster.  This 
is  recommended  when  the  scar  begins  to  give  way  in  any  spot. 

Usually  the  surgeon  should  be  content,  especially  in  children  a  few 
weeks  old,  if  he  has  obtained  by  the  first  operation  a  closure  of  the  labial 
defect  without  undue  tension  and  notching.  On  the  other  hand,  small 
notches  or  irregularities  of  the  vermilion  border  may  be  left  for  subse- 
quent treatment.  Since  after  six  months  or  a  year  a  larger  operative 
field  is  offered,  surgical  procedures  for  cosmetic  effect  can  be  carried  out 
much  more  easily  and  satisfactorily  at  this  time  or  even  later  than  is 
possible  on  the  small  lips  of  a  very  young  child.  (Compare  Abbe, 
cheiloplastic.) 
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If  the  entire  suture  gives  way,  it  is  best  to  wait  until  the  freshened  cleft 
borders  have  completely  healed.  A  closure  of  the  gaping  wound  is 
almost  never  obtained  by  a  secondary  suture.  If  a  small  bridge  of  skin 
is  all  that  remains  after  the  first  operation,  it  must  be  sacrificed  as  a  rule 
at  the  second  operation  in  order  to  obtain  a  broad  denudation  of  the  cleft 
borders. 

Improvements  in  the  shape  of  the  nose  are  often  necessary  also.  For 
example,  when  a  poorly  developed  septum  cutaneum  is  distorted  down- 
ward by  union  of  the  philtrum  with  the  borders  of  the  cleft,  an  improve- 
ment in  the  profile  may  be  obtained  by  the  formation  of  a  small  skin-flap 
formed  out  of  the  philtrum  and  the  septum.  The  apex  of  this  flap  is 
directed  forward,  and  it  is  pushed  backward  and  downward  and  a 
Y-shaped  line  of  union  results  (Le  Dentu).  A  concave  indentation  in 
the  ala  nasi  on  the  side  of  the  cleft  can  be  remedied  by  cutting  out  a 
small  wedge. 

Concerning  the  further  complications  of  harelip,  see  the  chapter  deal- 
ing with  cleft  palate  and  its  operations. 

OPERATIONS  FOR  OTHER  CLEFT  FORMATIONS. — Isolated  cases  of  other 
facial  clefts  have  been  healed  by  fortunate  operations.  These  operations, 
however,  belong  to  the  rarities  and  lack  any  typical  mode  of  procedure 
on  account  of  the  great  diversity  of  the  individual  forms.  They  are 
regulated  in  general  by  the  fundamental  rules  of  plastic  surgery. 

Small  colobomata,  as  they  occur  on  the  upper  lip  and  lower  eyelid  as 
the  slightest  degree  of  oblique  facial  cleft,  are  closed  without  special 
difficulties  by  denudation,  undermining  the  surrounding  area,  and  suture. 
Small  notches  or  defects  of  the  ala  nasi  may  be  remedied  by  plastic 
methods  with  equally  good  results.  On  the  other  hand,  complete  closure 
of  an  extensive  cleft  formation  is  a  difficult  task  on  account  of  distortion 
of  the  soft  portions  of  the  face  and  abnormalities  of  the  bones.  The 
oblique  facial  clefts  operated  on  by  Hasselmann  best  illustrate  these 
difficulties. 

For  good  cosmetic  result  the  median  nasal  cleft  presents  the  most 
unfavorable  conditions,  and  this  is  on  account  of  the  increase  in  width 
of  the  face,  which  cannot  be  altered,  and  on  account  of  the  alse  nasi  being 
widely  separated  from  one  another. 

In  the  case  of  Nasse  the  author  replaced  the  missing  nasal  bones  in 
the  following  manner:  he  formed  small  plates  of  bone  from  the  broad 
flat  frontal  processes  of  the  superior  maxilla,  after  having  denuded  the 
entire  rim  on  each  side  of  the  w^ound,  and  laid  them  on  one  another. 
These  flaps  included  the  soft  parts  also,  which  were  moved  over  with 
the  bones.  The  diverging  cartilaginous  plates  of  the  septum  were  joined. 
A  case  of  Kredel  and  a  second  case  reported  by  the  author  were  more 
difficult  to  operate  on.  In  an  incomplete  lateral  nasal  cleft  Kredel  filled 
out  the  groove  in  the  ala  nasi  by  means  of  a  small  wedge-shaped  piece 
from  the  cartilage  of  the  ear;  this  was  pushed  beneath  the  loosened  skin 
and  healed  there. 

A  median  cleft  formation  of  the  under  jaw  has  been  operated  on  by 
Wolffler.  The  edges  of  the  cleft  were  denuded,  and  the  separated  ends 
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of  the  inferior  maxilla  were  sutured  with  silver  wire.  The  soft  parts 
were  approximated  also,  and  the  cleft  in  the  lower  lip  was  closed  by 
Mirault's  method. 

ABNORMALITIES  IN  THE  REGION  OF  THE  FETAL  CLEFTS. 

Malformations  of  the  face  are  also  of  surgical  interest  in  which  union 
has  occurred  to  an  abnormal  degree,  and  is  manifested  as  a  diminution 
in  the  size  of  or  complete  closure  of  the  normal  facial  cleft.  These 
cases  are  very  rare.  Such  disturbances  as  complete  atresia  of  the  lid 
clefts  and  the  nostrils,  also  synchilia  or  atresia  of  the  mouth,  have  been 
observed.  Furthermore  an  abnormal  degree  of  closure  of  the  mouth 
cleft  is  the  cause  of  the  deformity  designated  as  microstoma,  which  has 
been  described  by  Ammon,  and  in  connection  with  deficient  development 
of  the  first  branchial  arch  by  Ahlfeldt. 

FIG.  172. 


Congenital  fistula  of  the  lower  lip  of  a  child  twenty-four  weeks  old. 

Remarkable  forms  arise  about  the  cleft  of  the  mouth  from  incomplete 
intrauterine  union  of  a  harelip.  If  in  a  double  cleft  the  union  has 
occurred  with  a  short  philtrum,  a  marked  shortening  in  the  centre  of  the 
lip  is  the  result  (v.  Bruns).  V.  Bruns  explains  the  formation  of  a  double 
right-  and  left-sided  cleft  of  the  mouth  by  the  union  of  the  lower  lip  in 
the  angle  of  the  cleft  of  a  one-sided  harelip.  The  observation  of  v.  Bruns 
should  be  mentioned,  namely,  that  a  slight  nicking  in  the  centre  of  the 
upper  lip  may  also  be  caused  by  a  frenulum,  which  extends  abnormally 
far  down. 

In  addition  to  an  atresia  of  the  nostril  Maissoneuve  saw  and  operated 
on  a  complete  defect  of  the  nose,  the  place  of  which  was  occupied  by  an 
even  cutaneous  surface.  Defective  formation  of  the  eyelids,  so-called 
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colobomata,  according  to  Manz  and  others,  cannot  be  viewed  as  forma- 
tions due  to  arrested  development,  as  the  lids  are  formed  homogeneously 
without  the  formation  of  clefts.  A  series  of  defects  of  the  upper  and  lower 
lid  may  be  explained  by  the  action  of  an  amniotic  band.  This  band 
is  closely  adherent  to  the  cornea  of  the  eye,  which  in  the  early  stages 
projects  prominently,  and  is  stretched  over  the  lids,  which  in  develop- 
ment become  more  movable  and  leave  behind  a  hole.  On  the  other 

FIG.  173. 


Horizontal   section  of    lower  lip  of    same  child,      a.    External   skin.      b.   Mucous   membrane, 
c,  c'.  Sections  of  fistulse  4%  mm.  from  their  openings,    d,  d'.  Mucous  glands.    /,/'.  Muscle  fibres. 

hand,  however,  colobomata  of   the  lower  lid    have   been   found   more 

than  once  in  connection  with  anomalies  of  the  tear-sacs,  as  the  results 

of  an  oblique  facial  cleft.     Such  defects  apparently,  according  to  Fr. 

Schanz,  are  only  connected  with  the  lower  lid;  for  they  have  arisen  as 

portions  of  oblique  facial  clefts  not  in  this,  but  in  the  inner  angle  of  the 

lid  out  of  the  orbital  nasal  border, 

and  have  come  to  lie  more  exter-  FlG-  174. 

nally  (laterally)  on  account  of  the  /t$j^ 

unequal  development  of  the  frontal 

and  superior  maxilla  process.  Thus  ^Hlfc 

it  is  true  that   the   under  lid   ap-      ,,..  •  W;c  $ 

pears  in  part  to  be  lacking,  but,  f •  ^ 

as   Schanz    showed,  the   defect   is  ^V*- 

characterized  as  a  coloboma  of  the 

inner  angle,  for  the  puncta  lacry- 

malia    are    situated     on     its    two 

corners.  IT          •  *?f 

Congenital    fistulse  and  dermoids        Sagittal  section  through  the  papilla  on  right 

(see  these)  have  a  certain  relation  to  side'  containing  fistulous  opening,   a.  Lumen  of 

P    ,    i      i    » ,  /^       ,t  •  j.  i_    xU     fistula.     6.  Muscle  fibres,     x  x.  Marks  the  origin 

fetal  clefts.     On  this  account  both  of  papilla  from  mucous  membrane. 

have  been  considered  (Trendelen- 

burg,  v.  Bramann)  as  the  least  degree  of  incomplete  union  of  such  a 

fissure.    The  fistulse  are  rare,  much  rarer  indeed  than  the  fistulous  for- 
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mations  on  the  neck,  which  are  in  connection  with  the  branchial  arches; 
it  is  interesting,  however,  that  up  to  the  present  time  congenital  fistula 
corresponding  to  almost  all  the  fetal  clefts  have  been  observed.  On  the 
upper  lip,  for  example,  Feurer  described  such,  the  opening  of  which  was 
situated  on  the  right  side  of  the  philtrum  in  the  somewhat  broadened 
vermilion  border.  The  course  of  the  fistula  was  directed  upward  toward 
the  right  nostril.  Here  the  blind  end  was  situated  at  the  point  of  reflec- 
tion of  the  labial  mucous  membrane.  In  place  of  a  harelip  only  a  canal 
had  been  formed,  which  was  lined  above  and  within  with  mucous  mem- 
brane. 

It  is  more  difficult  to  explain  a  fistula  of  the  lower  lip.  In  most  cases 
this  has  been  observed  associated  with  other  malformations  of  the  face, 
and  has  not  been  situated  in  the  median  line  as  a  simple  fistula,  corre- 
sponding to  the  median  clefts  of  the  under  lip,  which  have  been  observed, 
but  the  openings  of  the  double  fistulse  have  been  situated  near  to 
one  another  laterally  from  the  median  line  in  the  lip,  which  at  times 
projected  like  a  proboscis  (Rose,  Fritsche,  Lannelongue,  Madelung, 
Miller).  The  secretion  of  a  fluid  resembling  mucus  formerly  led  to  the 
opinion  that  there  was  present  an  abnormality  in  the  mucous  glands. 
This  view,  however,  was  disproved  by  Madelung's  investigations,  since 
the  canals  were  shown  to  be  lined  with  mucous  membrane.  They  run 
parallel  or  slightly  converging  and  end  blindly.  These  symmetrical 
fistulse  can  be  explained  in  a  similar  manner  to  those  of  the  upper  lip, 
as  arrests  in  development,  caused  by  incomplete  union  of  a  central  por- 
tion with  the  lateral  divisions  of  the  lip;  this  assumption  is  based  on  the 
embryological  discovery  of  a  central  piece  formed  by  two  small  prom- 
inences (Dursy).  (Figs.  172,  173  and  174.) 

Fistulous  formations  are  likewise  found  on  the  nose,  corresponding  to 
the  median  and  lateral  fissures.  They  are  infrequent,  however.  Beely  saw 
on  the  bridge  of  the  nose  a  canal  with  a  fistulous  opening  and  lined  with 
epidermis.  A  similar  formation  can  occur  by  the  bursting  of  a  dermoid 
cyst,  which  was  originally  present  and  the  origin  of  which  cannot  be 
distinguished  from  that  of  a  congenital  fistula,  according  to  v.  Bramann. 
The  tract  in  such  cases  still  contains  remains  of  the  contents  which  are 
characteristic  of  a  dermoid.  The  author  has  seen  two  such  cases,  and 
has  operated  on  them.  V.  Mangoldt  found  a  small  fistulous  opening  in 
the  centre  of  a  trough-shaped  bridge  of  the  nose  in  a  case  of  median  cleft 
of  the  nose.  In  the  centre  of  an  ala  nasi — that  is,  corresponding  to  a 
lateral  fissure — he  saw  in  a  girl  fourteen  years  old  a  congenital  funnel- 
shaped  retraction  of  the  skin,  beneath  which  a  fine  tract  led  upward  a 
few  millimetres  and  ended  blindly. 

The  transverse  cleft  of  the  cheek  has  been  indicated  in  the  form  of  a 
fistula  in  a  single  case  (Trendelenburg). 

In  the  region  of  the  oblique  clefts  of  the  face  a  fistula  was  described 
by  Lannelongue  and  by  Kraske.  The  opening  in  the  latter's  case  was 
found  at  the  frenulum;  the  tract  had  a  length  of  3J  cm.,  passing  upward 
in  the  direction  of  a  strip  of  scar  which  ended  with  a  coloboma  of  the 
lower  eyelid. 
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Often  the  so-called  (Virchow,  M.  Schultze)  auricular  appendages, 
together  with  other  malformations  of  the  face,  are  found  as  wart-like 
prominences  of  the  skin,  close  in  front  of  the  ear  and  on  the  cheek. 
(Compare  Ktimmel,  this  volume.) 

Plastic  operations  come  into  question,  in  the  therapeutic  considerations 
for  the  complete  or  incomplete  atresias  and  defects  which  have  been 
mentioned.  In  regard  to  fistulse,  radical  removal  is  recommended  in  all 
cases  by  excision  with  subsequent  suture  of  the  wound-edges,  for  the 
result  of  this  procedure  is  better  than  all  other  methods,  not  only  in 
regard  to  the  surety  against  recurrence,  but  also  cosmetically  on  account 
of  the  linear  scar.  The  other  methods  attempt  to  destroy  the  epithelial 
lining  of  the  canal  by  means  of  the  cautery  and  curetting,  and  thus  to 
obtain  closure  of  the  fistula.  The  auricular  appendages  are  easily  re- 
moved by  cutting  around  them,  whereby  one  naturally  has  to  extirpate 
as  completely  as  possible  a  cartilaginous  nucleus  which  is  prolonged 
into  the  deeper  parts. 

A  condition  of  the  iips  designated  as  double  lip  is  found  in  most  cases 
on  the  upper  lip  as  a  transverse  ridge  of  mucous  membrane,  which, 
separated  from  the  vermilion  border  by  a  slight  groove,  represents  a 
doubling  of  it.  V.  Bruns  saw  both  lips  simultaneously  affected.  On  the 
upper  lip  this  ridge  becomes  unsightly,  especially  in  laughing.  A  con- 
genital shortening  of  the  upper  frenulum  together  with  a  median  notching 
of  the  transverse  ridge  often  accompanies  the  hideous  prominence.  The 
mucous  membrane  fold,  which  is  removed  most  radically  and  with  the 
best  results  by  complete  extirpation  as  a  narrow  spindle  close  to  the 
normal  vermilion  border,  is  partly  observed  in  children,  is  partly  formed 
gradually  after  obstinate  eczema  or  frequent  attacks  of  erysipelas.  A 
marked  development  of  the  labial  glands  is  found  as  the  principal  cause, 
as  the  author  has  been  able  to  determine  by  several  operations. 


THE  CLEFT  PALATE  (URANOSCHISMA). 

As  in  clefts  of  the  face,  disturbances  in  development  on  the  roof  of  the 
mouth  give  rise  to  congenital  deformities,  which  complicate  in  most  cases 
the  cleft  formation  of  the  upper  lip  and  occur  as  clefts  of  the  hard  palate 
of  most  varied  form  and  extent.  Embryologically  also  these  two  are 
closely  related  to  one  another.  Their  formation  is  explained  in  a  similar 
manner  to  that  of  the  abnormal  facial  clefts.  The  union  of  the  borders 
of  the  portions  of  the  frontal  and  maxillary  processes,  which  normally 
join  one  another,  is  prevented  by  various  causes,  which  may  be  quite 
similar  to  those  spoken  of  as  being  important  in  the  origin  of  the  cleft 
formations  of  the  face,  although  it  is  only  in  the  very  rarest  cases 
that  a  distinct  cause  is  found.  The  traction  of  amniotic  adhesions, 
which  by  preventing  union  between  frontal  and  maxillary  processes 
causes  very  often  the  usual  harelip,  can  be  made  responsible  also  for  the 
continuation  of  the  cleft  formation  into  the  jaw  and  palate.  Dursy  gave 
an  instructive  example  of  the  interposition  of  such  a  membrane  as  the 
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cause  of  cleft  palate.  The  normal  anatomical  relations  between 
the  developing  tongue  and  palate  led  Dursy  and  others  to  think  of 
the  possibility  that  under  certain  conditions  the  tongue  might  become 
the  causative  factor  for  the  cleft  formation  of  the  palate.  According  to 
Dursy,  the  tongue  situated  close  to  the  base  of  the  skull  and  nasal  septum 
not  only  hinders  the  originally  perpendicular  descent  of  the  palate,  but 
can  also  prevent  the  closure  of  the  palate,  if  it  does  not  recede  from  the 
septum  (end  of  the  second  month).  This  was  verified  in  an  embryo  pig, 
in  which,  on  account  of  the  oblique  position  of  the  tongue,  a  disturbance 
in  the  formation  of  the  palate  occurred  in  so  far  that  only  one  palate 
plate  could  assume  a  horizontal  position,  while  the  other  maintained  its 
original  vertical  position,  a  condition  which  His  considers  normal.  On 
the  ground  of  such  observations  surely  the  tongue  must  be  counted  as 
a  factor  in  the  development  of  cleft  palates.  The  cases  of  congenital 
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tumors  of  the  tongue  together  with  clefts  of  the  palate  (Fernet,  Lanne- 
longue),  besides  the  influence  of  pressure  on  the  under  jaw  from  unfavor- 
able position  of  the  hands  (W.  His,  R.  Fick),  favor  this  view.  Dursy 
describes  as  additional  causes  the  formation  of  epithelial  cysts,  which 
can  arise  between  the  edges  of  the  cleft  during  their  union.  The  hypothe- 
sis of  Fein  is  less  satisfactory :  in  this  the  early  and  pronounced  develop- 
ment of  the  pharyngeal  tonsil  is  held  responsible  for  the  cause  of  cleft 
palate;  in  opposition  to  this  Tandler  has  proved  that  the  first  signs  of 
adenoid  tissue  appear  after  the  fourth  month,  at  a  time  therefore  when 
the  palate  is  said  to  be  completely  formed,  as  its  union  is  already  com- 
plete in  the  third  month.  Warnekros  looked  upon  the  rudimentary  teeth, 
which  are  inserted  between  the  superior  and  intermaxillary  bones,  as 
causes  of  the  clefts  of  the  lips,  the  jaw,  or  the  palate. 
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The  union  of  the  palate  plates  with  one  another,  the  vomer  and  the 
intermaxillary  bones  can  remain  incomplete  for  its  entire  extent  or  only 
on  one  side  of  the  vomer,  or  it  is  incomplete  at  isolated  spots.  In  this 
manner  there  arise  total  and  partial  clefts.  The  total  cleft  palate  (urano- 
schisma)  is  distinguished,  according  to  v.  Langenbeck's  classification,  so 
far  as  it  concerns  the  hard  palate,  as  double  or  one-sided  (uranoschisma 
bilaterale  and  unilaterale) ,  while  the  partial  cleft  (uranocolobom)  can 
be  an  anterior  or  a  posterior  one.  The  breadth  of  all  these  varieties  of 
clefts  naturally  varies  considerably  and  above  all  things  depends  on  the 
degree  of  development  of  the  palate  processes. 

The  name  double  or  bilateral  cleft  palate  can  be  readily  misunder- 
stood, as  the  palate  from  the  nature  of  its  formation  can  only  have  a 
single  cleft  in  the  median  line;  still  it  is  to  be  remembered  that  in  this 
classification  of  a  .double  and  single  cleft  the  relationship  of  the  cleft  to 

FIG.  176. 


Double  cleft  palate. 

the  vomer  and  the  intermaxilla  is  the  point  considered  As  the  illustra- 
tion (Fig.  176)  shows,  no  union  has  occurred  on  the  two  sides  of  the 
intermaxilla,  which  in  consequence  has  grown  far  anteriorly,  and  in  the 
centre  of  the  broad  cleft  palate  the  lower  border  of  the  vomer  projects. 
This  has  nowhere  joined  with  the  palate  plates  and  in  this  manner 
divides  the  entire  defect  into  two  clefts.  As  median  cleft  of  the  hard 
palate,  v.  Langenbeck  shows  the  rare  variety,  which  has  already  been 
mentioned.  In  this  the  apparent  doubling  of  the  cleft  palate  is  not 
present  on  account  of  the  complete  absence  of  the  philtrum,  intermax- 
illary bone,  septum  nares,  and  vomer. 

The  double  cleft  of  the  hard  palate  in  the  majority  of  cases  is  continued 
posteriorly  into  a  median  cleft  of  the  soft  palate,  while  anteriorly  it  merges 
into  a  double  harelip  with  a  free  projecting  intermaxilla.  This  most 
severe  form  is  as  a  rule  called  "wolf's  jaws";  in  this  form  the  two  palate 
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plates  are  often  so  poorly  developed  and  their  surfaces  pass  upward  so 
obliquely  that  the  greatest  difficulties  are  experienced  in  the  operative 


FIG.  177. 


FIG.   178. 


Left-sided  cleft  palate. 

closure  of  the  cleft.    According  to  v.  Langenbeck,  the  vomer  in  this  form 
of  cleft  very  often  unites  after  the  second  year  of  life  with  one  palate 

process,  and  usually  with  that  of  the  right 
side,  so  that  the  cleft  becomes  a  one-sided 
one.  Those  varieties  in  which  the  in- 
termaxilla  has  united  in  its  labial  portion 
with  the  neighboring  structures  on  one 
or  both  sides  are  rarer  than  the  complete 
double  cleft  of  the  lip,  jaw,  and  palate. 
In  this  rare  variety  the  position  of  the 
foramen  incisivum  forms  the  anterior 
limit  of  the  palate  defect.  A  double  cleft 
of  the  lip,  jaw,  and  palate  is  found  even 
less  frequently,  in  which  the  posterior 
limit  is  formed  by  the  union  of  the  com- 
plete soft  palate.  In  the  section  on 
Complicated  Harelip  the  author  writes 
at  length  concerning  the  various  forms 
of  the  intermaxilla,  according  as  it  is 
entirely  free  or  joined  on  one  side,  and 
concerning  the  course  of  the  alveolar 
clefts  and  the  dental  arrangement  in 
the  same. 

In  the  one-sided  cleft  palate  (urano- 
schisma  unilaterale) ,  as  it  is  represented 
in  Fig.  177,  the  most  usual  variety  on 
the  left  side,  one  of  the  palate  plates,  here  the  right  one,  has  joined 
with  the  vomer.  The  soft  palate  here,  as  in  most  cases,  is  cleft  in  the 
median  line,  while  the  palate  cleft  is  continued  up  into  the  left  nostril 


Left-sided  harelip  and  cleft  palate. 
Marked  displacement  of  intermaxillary 
bone.  Boy,  aged  six  years. 
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through  the  jaw  and  lip.  (Fig.  178.)  If  a  double  harelip  is  also  pres- 
ent, the  labial  maxillary  cleft  is  complete  only  on  the  side  of  the  cleft 
palate.  On  the  side  of  the  cleft  the  palate  plate  is  present  only  as  a 
narrow  ledge,  which  has  a  horizontal  direction;  the  upper  jaw  is  defi- 
cient in  its  development,  so  that  the  alveolar  arch  has  a  position  poste- 
rior to  its  normal  curve.  The  latter  appearance  is  made  still  more 
pronounced  by  the  projection  of  the  intermaxilla,  which  is  joined  with 
the  other  side  ;  it  is  due  to  this  that  deformities  of  the  nose  occur,  as 
have  been  pictured  under  complicated  harelip.  The  processus  palatinus 
in  many  cases  merges  abruptly  above  into  the  vomer,  with  which  it 
is  joined. 

The  partial  cleft,  the  uranocolobom  of  the  hard  palate,  is  subject  to 
the  most  numerous  variations  and  in  most  cases  it  is  in  conjunction  with 
a  simple  or  double  harelip  and  median  cleft  of  the  soft  palate.  The 
anterior  uranocolobom,  single  or  double,  according  to  the  relation  be- 
tween the  palate  plate  and  the  vomer,  represents  nothing  more  than  the 
continuation  into  the  hard  palate  of  the  single  or  double  alveolar  cleft. 
Sometimes  a  cleft  of  the  soft  palate  is  associated  with  this  cleft  in  its 
anterior  portion,  while  the  greater  part  of  the  hard  palate  is  closed.  The 
uranocolobom  in  the  posterior  portion  of  the  hard  palate  is  combined 
with  the  cleft  soft  palate.  The  cleft  here  usually  involves  only  the  palate 
bone;  less  often  it  extends  through  the  palatine  processes  up  to  the 
normally  formed  alveolar  arch,  in  which  case  the  vomer  lies  exposed  so 
the  cleft  is  a  double  one.  The  rarest  of  all,  according  to  v.  Langenbeck, 
is  where  the  cleft  is  present  between  the  palatine  processes  of  the  superior 
maxilla  only,  while  the  horizontal  processes  of  the  palate  bones,  the 
velum,  and  the  alveolar  arch  are  normally  developed.  If  such  a  cleft  is 
one-sided,  the  defect  can  apparently  lie  in  the  centre  of  one  of  the  palate 
processes  on  account  of  the  marked  development  of  the  lower  border  of 
the  vomer  (O.  Weber).  The  slightest  grade  of  anterior  uranocolobom 
is  the  abnormal  widening  of  the  canalis  incisivus,  which  is  considered 
by  v.  Langenbeck  as  a  partial  cleft. 

The  cleft  of  the  soft  palate  in  most  cases  is  associated  with  the  various 
forms  of  cleft  of  the  hard  palate;  still  it  may  exist  independently  of  the 
latter,  and  then  shows  slight  nickings  in  the  centre  of  the  uvula  up  to 
complete  clefts,  which  extend  up  into  the  horizontal  processes  of  palate 
bones. 

Cases  of  so-called  intrauterine  healed  cleft  palate  represent,  so  to 
speak,  the  slightest  grade  of  cleft  palate.  This  is  due  either  to  a  delayed 
union  or  to  one  which  occurs  not  quite  completely.  Beneath  the  mucous 
membrane  which  is  joined  everywhere,  a  cleft-like  defect  in  the  bone 
can  sometimes  be  felt;  if  the  velum  is  too  short  in  this  case,  the  speech 
has  a  strong  nasal  twang  similar  to  that  in  real  clefts. 

The  disadvantages  which  are  connected  with  the  congenital  cleft  of 
the  palate  have  been  partly  spoken  of  above  under  complicated  harelip. 
The  deficient  partition  between  the  buccal  and  nasal  cavities  has  depend- 
ent upon  it  disturbances  which  in  the  first  place  are  concerned  in  the 
act  of  sucking  and  swallowing  and  later  of  phonation,  and  in  the  second 
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place  those  which  are  caused  by  all  kinds  of  inflammations  of  the  mucous 
membranes.  The  latter  arise  only  too  easily  through  uncleanliness  of 
the  open  cavity  of  the  nasopharynx,  and  have  as  their  results  not  only 
severe  catarrh  of  the  mucous  membrane,  but  also  inflammatory  swelling 
of  the  lymphatic  tissue  of  the  pharynx  and  the  mucous  membrane  of 
the  tube  (Eustachian),  and  in  consequence  deafness.  If  the  lip  is  also 
widely  cleft  there  is  added,  as  an  additional  factor  favoring  inflam- 
mation of  the  mucous  membrane,  a  drying  up  of  the  secretion.  The 
difficulty  in  swallowing  food,  the  inability  of  the  children  to  suck, 
and  the  constant  escape  through  the  nose  of  the  milk  taken  is,  in  many 
cases  in  which  no  harelip  is  present,  the  first  symptom  of  the  trouble 
noticed  by  the  mothers.  Feeding  on  this  account,  especially  in  young 
children,  offers  very  great  difficulties,  as  the  milk  must  be  brought  with  a 
spoon  or  a  tube  to  the  posterior  part  of  the  tongue  in  order  to  make  swal- 
lowing possible.  A  certain  number  of  the  children  soon  die  in  conse- 
quence of  the  difficulties  in  giving  nourishment,  others  succumb  in  conse- 
quence of  the  inflammation  of  the  mucous  membranes,  which  is  readily 
associated  with  severe  intestinal  disturbances  through  lodgement  of  the 
decomposed  masses  of  secretion  and  remains  of  food  in  the  stomach. 
These  inflammations  also  favor  development  of  bronchitis  and  pneu- 
monia. That  all  these  factors  exert  their  unfavorable  influences  to  the 
greatest  extent  in  cases  of  extensive  palate  defects  combined  with  double 
harelip  is  apparent  without  further  comment.  If  the  clefts  in  the  lips  are 
absent  and  the  cleft  of  the  palate  is  not  too  broad,  the  disturbances  in  tak- 
ing nourishment  are  often  slight,  for  the  children  learn  to  close  with  the 
tongue  the  cleft  in  the  palate  and  in  that  way  the  nasal  cavity.  Mention 
has  been  made  under  operation  for  harelip  that  by  early  closure  of  the 
labial  cleft  not  only  can  the  difficulties  of  nourishment  be  improved,  but 
the  inflammation  of  the  mucous  membranes  can  also  be  diminished,  and 
that  gradually  a  narrowing  of  the  palate  defect  occurs  after  union  of  the 
lips.  In  later  life  the  difficulty  in  speech  plays  the  chief  role  in  spite 
of  the  tendency  to  catarrh  of  the  mucous  membranes  and  the  difficulty 
in  swallowing,  which  by  practice  has  often  become  less.  This  difficulty 
in  phonation  is  the  most  unpleasant  symptom  of  the  defect  of  the  palate, 
for  there  exists,  quite  independent  of  the  nasal  twang  resulting  from  the 
free  communication  between  nose  and  mouth,  the  impossibility  of  pro- 
nouncing certain  sounds. 

These  changes  in  phonation  in  palate  defects  have  lately  been  more 
accurately  determined,  especially  by  the  careful  observations  and  inves- 
tigations of  W.  Gutzmann.  In  the  normal  pronunciation  of  the  con- 
sonants, with  the  exception  of  m,  n,  ng,  the  expired  air  passes  only 
through  the  buccal  cavity;  with  vowels,  on  the  other  hand,  a  portion 
passes  through  the  nose.  If  the  palate  is  cleft,  naturally  the  closure  of 
the  nasal  cavity  does  not  occur,  and  the  function  of  the  soft  palate  is 
useless.  The  degree  of  "nasalization"  is  least  with  a,  increases  with  o 
and  e,  and  is  most  marked  with  u  and  i,  as  here  the  most  complete  closure 
of  the  nasopharynx  is  necessary  for  pure  pronunciation.  Under  normal 
conditions  this  closure  occurs  between  the  pharyngo-oral  and  pharyngo- 
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nasal  cavities  in  the  following  manner:  the  soft  palate  is  raised  and 
opposed  to  the  posterior  wall  of  the  pharynx,  which  rising  somewhat 
higher  through  the  action  of  the  muscles  of  the  pharynx  (superior  con- 
strictor of  pharynx)  forms  the  so-called  ridge  of  Passavant,  and  with  this 
meets  the  soft  palate.  The  consonants  which  require  for  their  forma- 
tion the  narrowing  of  the  cavity  of  the  mouth  and  the  complete  closure 
at  one  of  the  three  places,  which  are  distinguished  as  labial,  lingual,  and 
palatal,  cannot  be  pronounced.  They  are  replaced  by  other  sounds. 
Only  the  so-called  nasal  sounds  ra,  n,  ng,  in  whose  pronunciation 
normally  free  communication  with  the  nose  is  necessary,  are  retained. 
Several  closed  sounds  can  be  formed  at  false  points,  as  in  the  larynx, 
by  long  practice  of  the  patient.  According  to  Gutzmann's  observation, 
the  sound  of  k,  which  is  normally  formed  by  the  back  of  the  tongue 
resting  against  the  palate  in  order  to  be  quickly  depressed  by  the  exit 
of  air  at  the  moment  of  pronunciation,  is  elicited  in  defect  of  the  palate 
in  this  manner;  the  patient  places  the  base  of  the  tongue  against  the 
posterior  wall  of  the  pharynx  close  above  the  laryngeal  exit,  whereby  a 
sound  similar  to  the  normal  k  arises,  but  the  following  and  preceding 
vowels  have  a  guttural  character.  The  other  consonants,  as  p,  t,  r,  can 
also  be  replaced  in  a  similar  manner,  as  the  patient,  with  a  skill  which 
varies  greatly  in  individuals,  learns  to  cause  the  expiration  sound  to 
occur  at  another  spot  than  the  defective  normal  one  of  articulation. 
Experience  teaches  that  individual  patients  vary  considerably  in  this, 
inasmuch  as  often  a  more  defective  pronunciation  is  present  in  small  clefts 
of  the  palate  than  in  large  complete  clefts;  this  disparity  in  part  depends 
on  the  swelling  and  hypertrophic  condition  of  the  mucous  membrane. 
This  point  will  be  returned  to  with  the  after-treatment.  If  it  is  only  a 
question  of  clefts  of  the  soft  palate,  the  disturbance  in  speech  is  only 
made  evident  with  those  sounds  which  require  a  closure  of  the  palate; 
the  cleft  of  the  uvula  alone  has  no  influence  on  the  speech. 

The  Operations  for  Cleft  Palate. — The  operative  closure  of  palatal 
defects,  the  acquired  (see  Diseases  of  the  Buccal  Cavity)  as  well  as  the 
congenital,  appears  just  as  necessary  as  the  uniting  of  the  lips  in  harelip. 
In  v.  Langenbeck's  procedure  is  seen  that  method  which  not  only  gives 
the  best  results,  but  also  upon  which  the  entire  technic  at  present  rests 
in  spite  of  numerous  alterations. 

Usually  the  operations  on  the  soft  and  hard  palate  are  separately 
designated  as  staphylorrhaphie  and  uranoplastic;  in  complete  clefts  the 
union  in  the  entire  extent  is  spoken  of  as  uranostaphyloplastic. 

The  removal  of  the  catarrh  of  the  mucous  membrane,  especially  of 
the  nasopharynx,  is  included  in  the  preparation  of  the  patient  for  the 
operation,  as  far  as  this  can  be  attained  by  inhalations,  swabbing,  and 
rinsing  the  mouth;  in  addition  the  removal  of  the  inflamed  and  hyper- 
trophied  tonsil  and  pharyngeal  tonsil;  for 'the  inflammatory  substances 
which  are  certainly  contained  in  the  crypts  of  the  adenoid  tissue  of  the 
tonsils  may  cause  the  failure  of  the  operation  exactly  as  the  infectious 
mucus  from  the  inflamed  mucous  membrane.  As  a  condition  essential 
to  an  easy  and  comfortable  operation  all  surgeons  to-day  employ  chloro- 
VOL.  I.— 29 


450  MALFORMATIONS  OF  THE  FACE. 

form  narcosis.  The  flow  of  blood  into  the  trachea  during  narcosis  is  no 
longer  feared,  since  Rose  has  introduced  the  method  of  operating  with 
head  hanging  down.  The  preliminary  tracheotomy  and  the  tamponade 
of  the  trachea  are  therefore  not  necessary;  the  pauses  which  must  occur 
during  the  operation  for  the  purpose  of  narcosis  are  of  great  advantage 
for  stopping  the  bleeding  by  tamponade  and  compression.  The  use  of 
the  electrical  head-lamp  facilitates  not  only  the  exact  placing  of  the 
incision,  but  also  makes  possible  the  exact  placing  and  tying  of  the 
sutures.  The  operator  sits  most  conveniently  at  the  head  of  the  patient. 

When  deep  narcosis  is  apparent  the  face  is  washed  with  soap  and 
disinfected,  the  sterile  towels  are  spread  as  in  other  operations,  and  the 
hair  of  the  patient  is  covered  with  a  towel  or  a  sterile  bandage;  then 
follows  the  adjustment  of  the  mouth-gag.  The  most  widely  used  mouth- 
gags  are  those  of  Gutsch  and  Whitehead.  In  using  the  latter,  care  must 
be  taken  that  in  adjusting  the  instrument  the  tongue  is  not  pressed  too 
far  back,  thus  causing  disturbances  in  respiration.  On  this  account  the 
tongue  is  pulled  forward  during  its  adjustment  and  an  attempt  is  made 
to  place  it  beneath  the  spatula  of  the  mouth-gag  which  presses  it  down, 
so  that  the  respiratory  tract  remains  free.  The  lower  jaw  during  the 
entire  operation  is  pushed  well  forward  by  the  assistant  who  supports 
the  head.  The  bowed  portion  of  the  Whitehead  instrument,  which  rests 
behind  the  incisor  teeth  on  the  intermaxilla,  and  is  in  the  way  in  clefts 
which  pass  far  forward,  can  be  adjusted  by  bending. 

The  technic  of  performing  uranoplasty  to-day  differs  only  in  several 
minor  improvements  from  the  original  procedure  of  v.  Langenbeck,  who 
divided  the  entire  operation  in  five  acts: 

1.  The  freshening  of  the  cleft  borders  in  complete  clefts  of  the  soft 
and  hard  palate  begins  at  the  uvula,  the  apex  of  which  is  seized  with 
long  hooked  forceps  and  put  on  the  stretch.  A  fine-pointed  knife  is 
passed  through  the  entire  cleft  border  near  the  forceps,  so  that  the  border 
of  the  soft  palate  is  divided  by  a  sawing  motion  in  such  a  way  that  a 
raw  surface  is  formed  which  is  as  broad  as  possible  for  union.  This  is 
accomplished  best  by  removing  somewhat  more  of  the  mucous  mem- 
brane on  the  side  of  the  mouth  than  from  the  other  side  by  holding  the 
knife  obliquely.  The  edge  thus  loosened  is  separated  first  from  the  hard 
palate,  then  carefully  removed  from  the  uvula  with  a  pair  of  scissors. 
The  freshening  of  the  left  border  of  the  cleft  occurs  without  difficulty  in 
this  manner;  for  the  right  border  of  the  cleft,  the  forceps  and  knife  can 
change  hands,  or  a  change  to  the  left  side  of  the  patient  may  be  made 
in  order  to  be  able  to  freshen  this  side  with  the  right  hand  also.  A  stout 
(bone)  knife  is  necessary  for  the  further  freshening  of  the  cleft  borders 
along  the  hard  palate;  v.  Langenbeck  had  the  edge  of  this  knife  curved 
to  correspond  to  the  curve  of  the  palate.  The  mucous  membrane  and 
the  periosteum  are  divided  about  2  mm.  from  the  cleft  border.  This 
incision  begins  posteriorly  and  extends  somewhat  beyond  the  anterior 
end  of  the  cleft  when  that  is  present.  If  in  the  so-called  one-sided  cleft 
palate  the  palate  plate,  which  is  joined  with  the  vomer,  merges  into  this 
abruptly,  the  incision  passing  down  to  the  bone  is  made  along  the  line 
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of  division  between  the  two.  When  the  freshening  is  completed  on  both 
sides,  the  blood  which  has  accumulated  in  the  nasopharynx  is  removed 
by  compresses  and  the  cleft  is  packed  lightly  for  a  time,  while  the  nar- 
cosis is  continued. 

2.  The  division  of  the  palate  muscles,  which  is  the  next  step  according 
to  v.  Langenbeck,  is  no  longer  made. 

,  3.  The  lateral  incisions  in  the  hard  palate  which  are  necessary  for  the 
detachment  and  shifting  over  of  the  bridge  of  palate  tissue  in  most  cases 
must  be  made  on  both  sides,  and  are  carried  through  mucous  membrane 
and  periosteum  with  the  same  knife  as  was  used  in  freshening  the  cleft 
borders  of  the  hard  palate.  They  begin  in  the  region  of  the  hamular 
process  and  passing  close  along  the  row  of  teeth  terminate,  according 
to  v.  Langenbeck Y  rule,  anteriorly  in  double  clefts  between  the  two 
incisor  teeth  of  the  side  involved,  in  single  clefts  between  the  canine  and 
first  molar  tooth.  In  no  case  should  the  bridge  which  joins  the  flaps 
anteriorly  be  too  narrow,  for  it  is  here  that  in  loosening  from  the  bone 
they  readily  tear  still  further.  If  the  line  of  incision  passes  near  the  row 
of  teeth,  and  slipping  of  the  knife  is  prevented  by  firm  support  of  the 
hand,  the  arteria  palatina  will  not  be  injured,  and  can  remain  as  a 
nutrient  vessel  for  the  detached  palate  flap.  Although  it  has  been  proved 
that  the  injury  to  this  vessel  does  not  seriously  interfere  with  the  nour- 
ishment of  the  flap,  still  it  is  just  as  well  to  avoid  dividing  the  vessel; 
for  although  the  bleeding  can  as  a  rule  be  readily  controlled  by  com- 
pression, secondary  hemorrhages  are  possible,  and  these  may  become 
dangerous,  as  a  case  which  was  operated  on  outside  and  brought  into 
v.  Bergmann's  clinic  proves.  At  first  the  bleeding,  even  without  injury 
of  the  artery,  after  completion  of  the  lateral  incisions  is  usually  rather 
profuse.  The  following  procedure  has  given  the  author  the  best  results. 
After  the  periosteum  has  been  divided  on  any  side  the  flap  is  immediately 
raised  from  the  palate  by  an  elevator,  rapidly  even  if  incompletely,  and 
the  pocket  thus  formed  is  packed  firmly  with  gauze.  After  this  the 
lateral  incision  on  the  other  side  can  be  made  without  trouble,  arid  when 
the  packing  has  been  done  here  after  detaching  the  flap  the  bleeding  on 
the  first  side  has  ceased  for  the  most  part  and  it  is  possible  to  proceed 
further.  The  lateral  incisions  are  not  always  necessary  on  both  sides. 
V.  Langenbeck  omitted  this  incision  on  the  half  of  the  palate  which 
ascends  perpendicularly  into  the  vomer  and  the  nasal  septum,  and 
with  a  curved  elevator  accomplishes  the  detachment  of  the  flaps 
from  the  palate  through  the  incision  which  runs  along  the  edge  of  the 
palate  mucous  membrane.  The  flap  after  being  detached  from  the 
palate  lies  horizontal  and  forms  a  kind  of  curtain,  and  when  in  double 
clefts  with  very  high  palate  plates  the  operation  has  been  done  in  this 
way  on  both  sides,  the  curtain-like  flaps  hang  down  so  far  that  the  edges 
of  the  wound  touch  and  can  be  sutured.  In  order  to  prevent  the  flaps 
from  hanging  down  too  far,  the  lower  border  of  the  vomer  can  be  fresh- 
ened and  be  included  in  the  palate  suture. 

4.  The  detachment  of  the  mucoperiosteal  flap  from  the  palate,  the 
most  important  step  in  the  method  of  v.  Langenbeck,  is  more  easily 
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accomplished  through  the  lateral  incision  than  from  the  border  of  the 
cleft.  When  the  bleeding  has  ceased  in  the  packed  lateral  incisions,  the 
flap  is  completely  detached  with  an  elevator  from  the  bone  for  the  entire 
extent  of  each  incision,  so  that  it  is  attached  only  anteriorly  and  poste- 
riorly. The  detachment  of  the  flap  is  continued  posteriorly  right  up  to 
the  posterior  border  of  the  palate  bone,  so  that  the  soft  palate  is  sepa- 
rated from  the  bony  edge  of  the  hard  palate  and  is  attacked  only  by 
means  of  the  posterior  surface  of  the  mucous  membrane.  This  latter 
connection  is  divided  with  a  pair  of  scissors  or  a  knife  for  the  entire 
extent  of  the  border  of  the  bone.  When  the  detachment  of  the  flaps 
from  the  palate  has  progressed  as  far  as  this,  the  surgeon  proceeds  to 
the  necessary  relaxation  of  the  soft  palate.  The  preservation  of  the 
palate  muscles  is  here  the  most  important  thing.  One  places  in  the 
posterior  angle  of  the  lateral  incision  a  chisel  obliquely  inward  and 
upward  against  the  hamular  process  after  the  method  of  Billroth,  and 
with  a  slight  blow  on  this  instrument  breaks  off  the  bony  prominence, 
and  by  the  displacement  of  this,  which  can  be  increased  by  means  of 
an  elevator,  brings  about  a  sufficient  relaxation  of  the  velum.  The  par- 
ticular palate  muscle  which  can  be  injured  in  this  procedure  when  the 
incision  passes  too  close  to  the  hamular  process  is  the  tensor  veli  palati, 
or  its  tendon  which  passes  around  this  latter  process.  The  action  of  this 
muscle,  however,  has  no  very  great  influence  on  the  movement  of  the 
soft  palate  (Merkel,  Rose).  The  author  has  operated  on  a  series  of 
patients  in  this  manner,  and  has  not  been  able  later  to  distinguish  an 
impairment  of  function  of  the  palate  muscles  in  consequence,  as  was 
feared  by  T.  Wolff.  In  large  clefts  the  necessary  relaxation  is  attained 
much  quicker  and  easier  by  dislocating  the  hamular  process  than  by 
detaching  the  soft  parts  bluntly  from  the  pyramidal  process  of  the  palate 
bone  according  to  the  method  of  Wolff.  The  detachment  of  the  flap  is 
undertaken  by  some  surgeons  (Simon,  Wrolff)  before  freshening  the  cleft 
borders.  J.  Wolff  considers  it  advantageous  to  operate  in  two  or  more 
stages — i.  e.y  to  freshen  and  suture  eight  days  after  detaching  the  flap; 
this  procedure  is  recommended  in  case  of  very  narrow  flaps,  the  nourish- 
ment of  which  on  this  account  is  jeopardized.  This  is  to  prevent  the 
danger  of  gangrene  of  the  border  and  consequently  the  pulling  out  of 
the  suture.  In  detaching  the  flaps  from  the  palate  care  should  be  taken 
not  to  rupture  the  palatine  arteries  at  their  points  of  exit  at  the  posterior 
palatine  foramen;  with  a  little  care  this  is  easily  avoided.  If  the  detach- 
ment has  been  done  properly,  the  two  bridge-like  flaps  may  be  pushed 
to  the  median  line  and  united  without  tension. 

5.  Union  is  as  much  dependent  on  the  exact  suturing  and  perfect 
apposition  of  the  cleft  borders  as  on  good  relaxation  of  the  flaps. 
The  passage  of  the  needles  and  sutures  is  not  easy,  and  v.  Langenbeck's 
carefully  conceived  needle-holder  has  been  replaced  in  the  course  of  time 
by  a  number  of  instruments,  so  that  now  almost  every  operator  uses 
different  needles  and  holders,  and  a  different  technic  in  suturing.  Usually 
the  ordinary  needle-holders  are  sufficient,  especially  if  the  needle  can  be 
fastened  obliquely  and  the  neck  of  the  holder  is  curved  in  the  shape  of  a 
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FIG.    179. 


swan's  neck;  the  cleft  border  must  be  pierced  from  behind  forward,  as 
pointed  out  by  Konig,  that  is  to  say,  from  the  side  of  the  nasal  mucous 
membrane,  and  each  end  of  the 
suture  must  be  provided  with  a 
needle.  The  most  difficult  point  to 
suture  is  the  anterior  angle  of  the 
cleft.  Just  here,  and  for  the  entire 
suture  as  well,  the  author  has  ob- 
tained very  good  service  from  the 
Langenbeck  holder.  The  needles 
with  handles  appear  to  be  simple  and 
sufficient.  They  possess  anteriorly 
a  curve  similar  to  the  Deschamp 
needles,  or  are  bent  at  a  right  angle 
for  certain  places.  Trelat  also  uses 
needles  with  similar  handles  and  a 
hook-shaped  curve.  The  suturing, 
for  which  most  surgeons  use  only 
fine  silk,  commences  in  every  method 
at  the  uvula.  The  sutures  are  not 
immediately  tied,  the  end  being 
caught  in  artery-forceps,  so  that  the 
entire  cleft  remains  open  during  the 
suturing  until  all  the  through-and- 
through  sutures  are  placed ;  when  all 
these  sutures  have  been  tied,  several 
superficial  sutures  with  the  very  finest 
intestinal  silk  are  necessary  in  many 
places  for  the  better  union  of  the  border  of  the  mucous  membrane. 
These  are  also  placed  on  the  posterior  surface  of  the  uvula,  as  far 
upward  on  this  as  it  is  possible  to  reach.  The  author  has  never 
considered  a  tension  or  sustaining  suture  necessary,  as  a  certain  relaxa- 
tion of  the  line  of  suture  is  obtained  by  the  tampons  of  iodoform  gauze 
which  are  placed  in  the  lateral  incisions.  The  operation  is  ended  with 
the  introduction  of  these  tampons.  It  is  to  be  remembered  that  with 
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Incisions   for  freshening  the   edges  and 
freeing  the  flaps. 
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Langenbeck's  needle-holder. 


the  introduction  of  the  gauze  between  the  bone  and  the  flap  the  borders 
of  the  latter  can  roll  upward,  and  it  is  from  this  that  fistula?  arise  later. 
Only  the  most  posterior  portion  of  the  lateral  incision  can  be  firmly  packed. 
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If  the  cleft  involves  only  the  soft  palate  and  if  a  relaxation  is  necessary, 
a  small  lateral  incision  is  made  on  each  side  at  the  most  posterior  portion 
of  the  alveolar  process  and  the  soft  parts  of  the  palate  are  detached  from 
the  hard  palate.  Small  defects  in  the  hard  palate  are  operated  on  in  a 
manner  entirely  similar  to  total  clefts. 

In  complete  double  clefts  of  the  jaw  and  palate,  which  are  operated 
on  after  the  operation  for  harelip  and  the  replacement  of  the  project- 
ing intermaxilla  has  been  done  previously,  an  opening  remains  at  the 
spot  where  normally  the  incisor  canal  (anterior  palatine)  is  situated. 
Later  this  becomes  slowly  smaller.  The  further  anteriorly  it  is  possible 
to  join  the  palate  cleft,  the  smaller  is  the  opening  which  communicates 
with  the  nose,  which,  in  case  it  remains  too  large,  can  be  closed  by  a 
subsequent  freshening,  together  with  lateral  incisions  and  detachment  or 
formation  of  a  small  flap.  In  case  it  cannot  be  operated  on,  the  closure 
of  the  defect  behind  the  intermaxilla  is  attained  by  a  dental  apparatus 
or  a  thin  roof  plate.  V.  Eiselberg  closed  the  opening  by  a  flap  of  mucous 
membrane  which  he  forms  from  the  posterior  side  of  the  intermaxilla 
with  its  base  upward. 

In  the  subsequent  treatment  rest  of  the  line  of  suture  is  always  to  be 
considered  as  the  most  important  factor  in  the  healing.  Not  only  the 
general  quiet  condition  of  the  patient,  the  absence  of  speaking  and  cry- 
ing, a  careful  feeding  with  a  long-nozzled  cup  or  short  rubber  tube,  but 
also  an  avoidance  of  superfluous  testing  of  the  strength  of  the  suture  is 
desirable.  If  a  pronounced  chronic  catarrh  of  the  mucous  membrane  were 
present,  the  temperature  for  several  days  after  the  operation  can  be  very 
high;  the  tongue  and  palate  then  appear  coated,  small  lymph-glands 
appear  at  the  angle  of  the  jaw;  these  last  are  treated  with  moist  warm 
compresses,  and  the  individual  stitch-holes  become  purulent,  the  sutures 
loosen,  until  finally  the  entire  suture  may  give  way.  In  order  to  remove 
the  secretion  from  the  nasopharynx  during  the  first  days  after  the  opera- 
tion, and  thereby  to  check  the  inflammation  of  suture  line,  J.  Wolff 
employed  douching  the  nose;  the  author  has  always  been  content  with 
the  less  painful  inhalation  of  salt-water  steam;  slight  inflammations  do 
not  harm  the  suture,  while  in  severe  infections  accompanied  with  fever 
it  is  not  possible  in  any  way  to  remove  from  the  suture-line  the  conse- 
quences of  suppuration. 

A  week  after  the  operation  the  lateral  gauze  packing  and  any  loose 
sutures  are  removed;  the  former  is  replaced  again  for  a  few  days  if  the 
sutures  still  need  support.  If  this  packing  is  removed,  the  palate  flaps  in 
a  couple  of  days  attach  themselves  so  quickly  to  the  bone  that  the  clefts  of 
the  lateral  incisions  diminish  rapidly  and  close.  Sometimes  an  opening 
which  leads  into  the  nose  remains  at  the  site  of  the  lateral  incision  in 
case  of  very  narrow  flaps  and  broad  palate  cleft  with  partial  gangrene 
or  irregular  union  of  the  flaps  to  the  bone.  If  this  does  not  close  later 
with  the  aid  of  caustics,  a  closure  must  be  subsequently  attempted  with 
freshening  and  flap  formation.  In  a  large  defect  of  this  kind  Rutter 
successfully  employed  a  flap  from  the  forehead,  as  the  material  for  a 
plastig  was  not  sufficient  on  the  palate. 
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Small  openings  in  the  line  of  suture  are  not  infrequent.  They  arise 
most  readily  at  the  spot  where  the  tension  is  the  greatest,  between  the 
hard  and  soft  palate,  and  where  in  movement  of  the  soft  palate  a  small 
dimple  is  formed.  Very  often  such  small  spots  are  closed  with  the  for- 
mation of  granulation- tissue  by  means  of  slight  cauterization.  If  a  small 
defect  remains,  it  is  closed  after  a  longer  period  of  time  by  means  of 
v.  Langenbeck's  method.  If  the  entire  line  of  suture  gives  way,  it  is  well 
to  wait  not  only  for  the  complete  healing  of  the  cleft  borders,  but  also 
for  an  improvement  in  the  mucous  membrane  catarrh,  which  in  most 
of  such  cases  is  the  cause  of  the  giving  way  of  the  suture. 

The  great  advantage  of  v.  Langenbeck's  operation  is  the  restoration 
of  a  hard  and  soft  palate,  which  approaches  the  normal  anatomical  con- 
dition. This  restoration,  however,  is  not  quite  sufficient  to  make  possible 
a  pure  normal  speech. 

The  nasal  speech  continues  in  most  of  the  cases.  This  distressing 
condition  made  the  treatment  of  cleft  palate  by  obturators  popular  for 
a  time.  The  investigations  of  Passavant  demonstrated  the  cause  of  this 
condition  after  suture  of  the  palate  to  be  above  all  things  a  velum  which 
is  too  short  or  too  rigid  to  be  able  to  lie  on  the  posterior  pharyngeal 
wall  as  a  flap  which  can  completely  close  this  off.  After  this  was  dis- 
covered a  series  of  operations  were  invented  for  the  relief  of  this  main 
difficulty.  They  certainly  improved  the  speech,  but  did  not  have 
any  such  brilliant  results  that  they  have  become  permanently  adopted. 
Only  Passavant's  method  may  be  mentioned,  in  which  by  means  of  his 
palate  pharynx  suture — i.  e.,  suture  of  the  uvula  to  the  pharyngeal  wall 
— he  tries  to  bring  about  a  closure  between  the  nasal  and  buccal  cavities, 
either  by  reflecting  the  soft  palate  posteriorly  by  means  of  a  suture  or 
by  forming  a  prominence  on  the  posterior  pharyngeal  wall.  In  addition 
there  is  Schonbarn's  staphyloplasty,  which,  consists  in  suturing  a  flap  of 
mucous  membrane  from  the  posterior  wall  of  the  pharynx  into  the  defect 
of  the  soft  palate.  Kiister's  lengthening  of  the  soft  palate  by  means  of 
a  portion  of  the  detached  cleft  border  also  belongs  to  this  group,  inasmuch 
as  by  this  a  better  apposition  of  the  velum  to  the  pharyngeal  wall  is  said 
to  be  obtained. 

At  the  present  time  such  operative  procedures  are  abandoned  and 
surgeons  have  learned  to  make  the  closure  more  perfect  in  other  ways. 
It  is  plain  that  immediately  after  the  operation  and  the  healing,  even 
under  the  most  favorable  circumstances,  normal  speech  cannot  be 
present.  Many  muscles  which  are  necessary  for  the  formation  of  the 
sounds  act  under  altered  conditions,  and  on  this  account  must  be 
exercised  to  become  accustomed  to  the  change.  Not  alone  do  the  palate 
muscles  come  here  into  consideration,  but  also  the  tongue  and  the  lips. 
The  systematic  exercise  in  speaking  has  been  combined  very  advan- 
tageously with  a  mechanical  treatment,  massage  of  the  soft  palate  and 
the  pharyngeal  wall  (Gutzmann).  The  results  which  this  author  above 
all  others  has  obtained  with  palate  clefts  operated  on  show  that  the  nasal 
twang  disappears  from  the  speech  as  soon  as  the  musculature  of  the 
soft  palate  functionates  well,  and  that  the  length  of  this  is  very  much 
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less  of  a  factor  than  its  mobility.  Furthermore,  Gutzmann's  experiences 
in  regard  to  the  consequences  of  chronic  inflammation  of  the  mucous 
membrane  are  well  worthy  of  notice.  This  he  found  had  sometimes  a 
favorable  influence  on  speech,  sometimes  an  unfavorable  one. 

For  example,  in  a  case  of  hypertrophied  pharyngeal  tonsil  so  good  a 
closure  of  the  nasopharynx  can  occur  during  speech  that  in  spite  of  only 
a  slight  mobility  of  the  soft  palate  an  excellent  result  is  present.  In  this 
case  the  removal  of  the  adenoid  growth  spoils  the  apparently  brilliant 
result  of  the  palate  suture,  for  then  the  air  can  again  pass  through  the 
nasal  cavities.  Atrophic  conditions  of  the  pharynx  wall  can  be  very  dis- 
turbing influences,  while,  on  the  other  hand,  hypertrophied  turbinated 
bones  very  markedly  deaden  the  nasal  tone  present  (Gutzmann). 

The  greatest  difficulties  for  an  operative  reconstruction  of  the  palate 
vault,  quite  independent  of  a  later  functional  result,  can  be  offered  by 
the  most  severe  forms  of  palate  clefts,  in  which  the  method  of  v.  Langen- 
beck  must  be  abandoned  on  account  of  the  width  of  the  defect  and  the 
narrowness  of  the  palate  halves.  In  place  of  detaching  and  sliding  over 
the  flaps,  the  most  varied  attempts  have  been  made,  of  which  the 
employment  by  Kraske  of  the  hypertrophied  lower  turbinatc  and  v. 
Eiselberg's  plastic  out  of  the  vomer  in  one-sided  clefts  are  the  ones  best 
adapted  to  the  purpose,  as  they  transplant  not  only  the  soft  parts,  but 
also  a  bony  bridge,  while  the  soft  parts  alone  are  made  use  of  in  Rose's 
plastic  formation  of  the  hard  palate  out  of  the  lip,  Ratter's  uranoplastic 
by  means  of  a  frontonasal  flap,  or  the  method  of  Thiersch  and  Delorme 
in  which  large  congenital  defects  are  closed  by  means  of  a  flap  from  the 
cheek  or  mucous  membrane  of  the  cheek.  After  the  healing  is  complete 
the  staphylorrhaphy  is  performed. 

Besides  the  operative  repair  of  the  clefts  of  the  palate  an  artificial 
closure  of  the  entire  defect  is  obtained  by  mechanical  means.  This 
bloodless  treatment  and  improvement  of  speech  by  the  so-called  obtu- 
rators for  a  time  was  preferred  to  the  palate  suture,  until  the  results  of 
the  latter,  especially  in  regard  to  the  speech,  became  markedly  better. 
The  obturator  is  employed  in  those  palate  clefts  which  are  not  operated 
on,  as  well  as  those  which  have  been  operated  on  and  have  healed. 

The  treatment  of  the  cleft  palate  by  mechanical  means  attempts, 
besides  the  closure  of  the  defect,  the  improvement  in  speech  by  the  com- 
plete removal  of  the  nasal  tone.  The  difficulty  of  obtaining  a  closure  of 
the  nasopharynx  which  should  take  place  in  speaking  was  overcome  in 
the  simplest  manner  by  the  obturator  invented  in  1864  by  W.  Suersen,  on 
the  principles  of  which  all  later  mechanical  devices  depend.  Suersen 
took  advantage  of  the  action  of  the  superior  constrictor  muscle  of  the 
pharynx — i.  e.,  the  projection  forward  of  the  posterior  wall  of  the  pharynx 
which  occurs  during  speech.  When  this  rests  on  the  obturator,  closure 
occurs.  Although  great  successes  have  been  obtained  with  this  appa- 
ratus, still  it  does  not  replace  the  operative  treatment  of  cleft  palate. 
The  main  disadvantage  to  be  mentioned  is  the  time  when  it  can  be 
applied.  For  the  mechanical  apparatus  cannot  be  made  use  of  until  the 
ninth  to  the  tenth  year,  when  the  permanent  molars  offer  a  firm  hold,  so 
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that  when  the  children  begin  to  go  to  school  and  to  come  in  contact  with 
others,  they  are  not  able  to  conceal  their  deformity,  and  the  knowledge 
of  their  misfortune  makes  them  shy,  a  circumstance  which  plays  an 
important  role  in  determining  the  time  for  operative  treatment.  The 
operation  excels  in  another  particular:  it  is  permanent,  while  the  obtu- 
rator on  account  of  growth  must  be  often  controlled  and  changed. 

If  the  two  methods  are  compared  at  the  present  time  in  regard  to  their 
results,  they  must  be  reckoned  of  equal  worth  in  view  of  the  many  cases 
improved,  for  in  a  series  of  operative  cases,  as  well  as  those  treated  with 
mechanical  measures,  nothing  is  left  to  be  desired  so  far  as  the  result 
concerns  speech,  but  with  both  methods  of  treatment  there  are  cases  in 
which  the  object  of  attaining  a  pure  speech  is  never  completely  gained. 
This  may  be  due  to  lack  of  intelligence  and  energy  of  the  patient  or 
secondary  changes  in  the  mucous  membrane,  especially  atrophic  condi- 
tions of  the  pharyngeal  wall. 

The  union  of  the  two  methods  gives  in  many  cases  good  results,  since 
the  result  of  the  operation  is  improved  by  appropriate  mechanical 
devices.  While  formerly  it  was  necessary,  if  it  was  desired  to  improve 
the  defective  speech  after  complete  palate  suture,  to  divide  the  soft 
palate  again  in  order  to  introduce  the  apparatus  of  Suersen,  now  it  is 
possible  by  means  of  Schlitsky's  construction  to  leave  untouched  the 
velum  which  was  restored  by  operation.  This  obturator  closes  off  the 
nasopharynx  by  an  elastic  balloon,  which  very  readily  adapts  itself  to 
the  various  changes  in  shape  of  the  pharynx  which  occur  during  speech. 
The  elastic  balloon  is  joined  to  a  dental  plate  by  an  elastic  spring  or  a 
strip  of  gold  plate.  If  the  muscles  of  the  pharynx  and  soft  palate  which 
are  necessary  for  the  closure  of  the  pharynx  are  strengthened  and  exer- 
cised, and  then  the  obturator  is  gradually  diminished  in  size,  correspond- 
ing to  the  degree  of  function  attained,  this  obturator  may  in  time  become 
superfluous,  as  soft  palate  and  pharynx  finally  bring  about  the  closure 
of  themselves.  Thus  this  obturator  forms  an  important  part  in  com- 
pleting and  supplementing  the  operative  result. 

The  best  idea  concerning  the  preparation  of  the  obturators,  the  various 
modifications  and  their  application,  may  be  obtained  from  dental  publi- 
cations (Suersen,  Schlitsky,  Grunent,  Rose,  Warnekros). 

In  conclusion  the  question  which  has  been  discussed  so  much  and  for 
so  long  will  be  considered  briefly:  In  what  year  of  life  may  the  opera- 
tion for  cleft  palate  be  best  performed  ?  The  conditions  here  are  some- 
what different  than  in  operation  for  harelip,  for  here  not  only  the  closure 
of  the  cleft  formation  is  to  be  considered,  but  also  above  all  things  the 
subsequent  functional  activity  of  the  soft  palate.  On  this  account,  as 
Gutzmann  rightly  advised,  it  is  best  immediately  after  the  healing  of  the 
operated  cleft  to  begin  with  systematic  exercise  of  the  palate  muscles  by 
means  of  instruction  in  a  language.  This  can  be  begun,  according  to 
Gutzmann's  experiences,  in  the  fifth  year  of  life  at  the  earliest.  At  this 
age  under  ordinary  circumstances  and  with  strong  children  there  is  no 
danger  to  life  in  the  operation  itself;  according  to  Kiister,  absolutely  no 
such  danger  exists  after  the  third  year.  If  in  addition  the  fact,  important 
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for  the  psychical  condition  of  the  children,  is  considered  that  they 
must  be  free  from  this  strange  congenital  deformity  before  beginning 
school,  the  present  standpoint  of  most  surgeons  is  readily  explained 
when  they  place  the  best  time  for  uranostaphyloplasty  in  the  fourth  to 
sixth  or  fifth  to  seventh  year  of  life.  From  the  author's  experience  in 
v.  Bergmann's  clinic,  he  cannot  see  that  it  is  necessary  to  perform  the 
operation  on  principle  before  the  third  year,  although  Wolff  has  shown 
that  the  operation  may  be  performed  still  earlier,  even  in  the  first  month 
of  fetal  life,  without  necessarily  having  to  fear  a  lack  of  development 
in  the  transverse  direction  of  the  superior  maxilla,  as  Ehrmann 
described  as  a  consequence  of  the  early  operation. 

In  complete  labial  maxillary  palatal  cleft  the  harelip  operation,  if 
necessary  combined  with  the  reposition  of  the  intermaxilla,  always  pre- 
cedes union  of  the  palate.  This,  as  mentioned  above,  causes  not  only 
an  improvement  in  the  nutrition,  but  also  a  diminution  of  the  urano- 
schisma. 


CHAPTER    XI. 

INJURIES  OF  THE  FACE. 
INJURIES  OF  THE  SOFT  PARTS. 

Contusions  and  injuries  of  the  face  due  to  dull  instruments  are 

the  result  of  fall,  knock,  or  blow,  and  are  also  caused  rather  frequently 
during  birth  by  the  pressure  of  the  forceps,  especially  over  the  promi- 
nences of  the  facial  bones.  Moderate  contusions  produce,  besides  slight 
abrasions,  hemorrhage  into  the  skin  and  soft  parts;  this  remains  circum- 
scribed for  a  time  in  places  where  there  is  intimate  connection  of 
the  skin  with  the  underlying  bone,  such  as  over  the  malar  bone,  chin, 
and  bridge  of  the  nose;  in  other  places  the  blood  rapidly  spreads  and 
is  soon  absorbed  with  discoloration  of  the  skin.  A  hsematoma  of  the  lids 
or  cheeks  may  interfere  with  the  venous  return,  so  that  the  parts  become 
cedematous,  and  the  lids  especially  may  thus  present  an  alarming  appear- 
ance. As  a  result  of  violence  caused  by  blunt  instruments,  sharp  edges 
of  bone,  such  as  the  edge  of  the  orbit  or  the  free  border  of  the  incisor 
teeth,  cut  through  the  parts  from  within  outward,  so  that  many  contu- 
sions have  sharp  margins  like  punctured  or  incised  wounds.  Severe 
contusions  are  complicated  by  fractures  of  the  facial  bones,  or,  when  the 
force  is  directed  obliquely,  by  lacerated  wounds.  These  may  be  of  great 
extent  when  a  dull  object,  such  as  a  cane,  picket  of  a  fence,  etc.,  pierces 
the  mouth  or  nose  and  tears  open  the  cheek  or  nostril.  Such  lacerated 
wounds  may  also  occur  during  birth.  The  finger  introduced  into  the 
mouth  to  facilitate  delivery  of  the  after-coming  head  may  tear  open  the 
lips  and  cheeks  and  even  fracture  the  lower  jaw;  or  lacerated  wounds 
of  the  upper  lid  or  bridge  of  the  nose  may  follow  the  use  of  the  forceps. 

Comminutions  of  the  soft  parts  and  bones  with  separation  of  entire 
sections  of  the  face  follow  the  action  of  great  violence.  The  severest 
injuries  of  this  character  are  seen  after  explosions,  in  machine  and  ele- 
vator accidents,  or  result  from  being  run  over,  dragged  on  the  ground, 
or  buried  under  earth,  etc.  The  kick  of  a  horse  may  also  induce  severe 
complicated  injuries.  Splintering  of  superficial  bony  structures  and 
larger  fractures  with  dislocations  are  present  in  the  more  extensive  lacer- 
ated and  contused  wounds;  often  shreds  of  soft  parts  and  skin  are 
partially  separated.  Wounds  caused  by  the  bites  of  mad  animals  belong 
to  this  class  and  may  leave  large  defects  in  the  tissues. 

The  conditions  necessary  for  healing  are  more  favorable  in  the  face 
than  in  other  parts  of  the  body,  if  one  excepts  the  injuries  of  the  most 
severe  type,  in  which  it  is  not  surprising  that  part  of  the  bruised  tissues 
becomes  gangrenous.  Free  circulation  of  blood  and  lymph  gives  abun- 
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dant  nutrition  to  the  skin  of  the  face  and  enables  the  tissues  to  withstand 
an  infection  better  than  is  the  case,  for  instance,  in  the  skin  of  the  leg. 
Hence  it  is  usually  the  experience  that  wounds  heal  best  of  all  in  the  face. 
Nevertheless,  one  should  not  expect  too  much  of  these  favorable  condi- 
tions, and  it  should  not  be  forgotten  that  bruised  wounds,  even  though 
they  involve  the  face,  are  predisposed  to  inflammation  owing  to  the 
irregularities,  pockets,  and  recesses  of  their  edges.  Further  than  this, 
the  tissues,  lowered  in  vitality  and  infiltrated  with  blood,  readily  permit 
bacterial  invasion.  Although  every  contused  wound  should  thus  be 
regarded  as  liable  to  suppurate,  it  would  be  going  too  far  to  do  away 
entirely  with  primary  suture  in  the  face.  Moderately  bruised  and  irregu- 
lar edges  infiltrated  with  blood  can  be  approximated,  owing  to  the  favor- 
able state  of  nutrition  of  the  facial  skin  described  above,  and  the  early 
and  very  accurate  suture  of  penetrating  wounds  of  the  lips,  eyelids,  and 
nostrils  should  even  be  regarded  the  rule.  With  the  exception  of  these 
sites,  the  mistake  must  not,  however,  be  made  of  applying  the  sutures 
too  closely,  so  that  no  intervening  spaces  are  left,  for  suppuration  in  the 
depths  and  surroundings  may  then  result  from  a  slight  infection  and  can 
be  controlled  only  by  opening  widely  the  entire  wound.  On  the  other 
hand,  moderate  infections  and  suppurations  in  the  face  may  rapidly 
subside  without  more  than  a  narrow  scar  when  the  spaces  between  the 
sutures  permit  the  inflammatory  exudate  or  pus  to  escape  freely  into  the 
dressing.  With  sutures  sufficiently  separated,  one  prevents  the  develop- 
ment of  phlegmons  and  obtains  smaller  scars  than  when  suppuration 
demands  a  reopening  of  the  wound. 

After  shaving,  the  site  of  the  wound  is  cleaned  and  disinfected  for  some 
distance.  Coarse  particles  of  dirt  and  blood-clots  are  then  removed  with 
forceps  and  sponge.  Much  bruised  edges  and  loosened  shreds  of  tissue 
are  to  be  cut  away  with  the  scissors,  and  where  very  close  approximation 
is  desired  for  cosmetic  reasons  the  margins  of  the  wound  are  to  be 
smoothed  as  much  as  possible.  Larger,  much  contused  wounds  with 
flaps  are  best  tamponed  for  one  or  two  days  with  iodoform  gauze  and 
then  sutured ;  or  if  primary  suture  is  preferred,  good  drainage  is  assured 
at  some  site,  if  necessary,  by  counteropenings.  Sterile  gauze  covers  the 
wound  or  suture-line,  and  is  held  in  place  by  loose  turns  of  a  bandage. 
If  the  soft  parts  are  considerably  torn  and  bruised  in  extensive,  compli- 
cated injuries,  there  is  nothing  to  do  but  to  await  demarcation  of  the 
necrotic  from  the  healthy  tissues,  and,  with  favorable  local  conditions, 
to  repair  the  defect  by  means  of  a  plastic  operation. 

Injuries  Caused  by  Sharp  Instruments  and  Objects;  Incised 
and  Punctured  Wounds.— The  smooth-edged  wounds  inflicted  by  sharp 
cutting  instruments  and  weapons  or  by  such  objects  as  glass-splinters 
and  broken  fragments  may  be  divided,  according  to  their  depth,  into 
superficial  or  deep;  or  according  to  their  complications,  into  those  with 
injury  to  cartilage  or  bone  and  those  with  involvement  of  the  oral  or 
nasal  cavities.  In  form  they  may  be  linear  or  with  flaps,  and  of  the  latter 
may  be  distinguished  those  with  partially  or  entirely  separated  flaps.  A 
forcible  cut  may  separate  like  a  flap,  not  only  the  nose,  with  the  exception 
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of  small  bridges  of  skin,  but  it  can  also  be  continued  further  through 
the  nose  and  upper  jaw,  so  that  only  mucous  membrane  of  the  hard 
palate  retains  the  communication  with  the  entire  flap  of  skin  and  bone. 
The  entire  separation  of  sections  of  the  face  naturally  involves  most  often 
the  tip  of  the  nose  and  the  auricle. 

Rather  active  hemorrhage  immediately  after  the  injury  characterizes 
all  sharply  incised  wounds  of  the  face.  Unless  the  surgeon  is  dealing 
with  so-called  "bleeders,"  dangerous  bleeding,  however,  occurs  only 
after  division  of  several  superficial  arteries,  such  as  the  superficial  tem- 
poral, the  facial,  and  occasionally  the  deep  temporal  arteries. 

Deeper  wounds  of  the  cheek  and  region  of  the  parotid  divide  branches 
of  the  facial  nerve  and  lead  to  deforming  paralysis  of  the  corresponding 
facial  muscles.  Larger  branches  can  be  united  by  fine  sutures.  As  a 
rule  the  paralysis  appears  less  marked  after  healing,  since  immediately 
after  the  accident  contusion  or  incomplete  division  of  the  branches, 
resulting  from  the  force  of  the  blow,  sets  up  a  temporary  paralysis. 
Patients  with  incomplete  unilateral  paralysis  may  also  learn  to  use  other 
muscles  which  compensate  somewhat  for  the  loss. 

As  can  be  inferred  from  the  results  following  operative  division  for 
neuralgia,  the  severed  branches  of  the  trigeminal  nerve  behave  differently. 
New  connections  result  even  after  extensive  injuries.  The  entanglement 
of  a  nerve-filament  in  the  cicatrix,  especially  at  its  point  of  exit  from  the 
bone,  is  well  known  to  cause  neuralgia.  The  appearance  of  small  neuro- 
fibromata,  as  with  amputations,  is  a  rarity.  The  author  has  seen  a  pea- 
sized  structure  of  this  kind  develop  several  years  after  a  blow  in  the 
region  of  the  mental  foramen.  It  required  extirpation  owing  to  severe 
periodic  attacks  of  pain  with  parsesthesia  in  the  skin  of  the  chin. 

Incised  Wounds. — Wounds  of  the  cheek,  especially  when  penetrating, 
may  in  rare  cases  be  followed  by  salivary  fistula?  when  the  parotid  gland 
and  its  excretory  duct  are  injured.  As  after  operations  upon  the  cheek, 
it  is  not  a  rare  occurrence  for  saliva  to  exude  through  small  openings 
during  the  cicatrization  of  a  large  wound  of  the  cheek.  Generally, 
repeated  cauterization  with  silver  nitrate  is  followed  by  closure  of  these 
salivary  fistula?  which  are  due  to  injury  of  the  large  ducts  or  the  salivary 
duct  itself.  Wounding  of  the  latter  only  can  lead  to  a  permanent  fistula 
when  its  mucous  membrane  spreads  along  the  fistulous  tract  to  the  skin. 
This  can  occur  in  neglected,  suppurating,  or  torn  wounds.  These  true 
salivary  fistula?  can  easily  be  avoided  by  careful  treatment  of  the  fresh 
wound.  The  divided  ends  may  be  approximated  by  suture  or  be  im- 
planted into  the  buccal  mucous  membrane.  They  are  to  be  distinguished, 
according  to  Stromeyer,  from  those  incompletely  healed,  penetrating 
wounds  of  the  cheek  where  a  communication  with  the  oral  cavity  has 
remained. 

The  injured  lacrymal  sac  generally  also  heals  without  trouble  and  a 
fistula  is  possible  only  when  inflammation  sets  in.  In  these  cases  a 
stenosis  of  the  nasal  duct  probably  develops  at  the  same  time  (O.  Weber). 

Division  of  the  facial  muscles  is  not  serious,  since  they  do  not  retract 
and  hence  unite  readily.  The  cut  or  torn  levator  palpebrse  may,  how- 
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ever,  retract  into  the  orbit  and  thus  lead  to  ptosis.  The  muscle  should 
be  found,  brought  forward,  and  sutured  to  the  lid  at  its  line  of  division 
(O.  Weber). 

TREATMENT. — Sharply  incised  wounds  of  the  face  are  the  best  suited 
of  all  accidental  wounds  for  immediate  exact  suture.  Although  bacteria 
are  found  in  varying  kind,  number, and  virulence  in  all  wounds,  especially 
when  treatment  is  begun  late,  their  lodgement  is  prevented  in  large  part 
by  the  active  bleeding  and  the  smooth  edges;  and,  after  all,  the  excel- 
lently nourished  soft  parts  of  the  face,  as  already  stated,  can  readily  deal 
with  a  moderate  degree  of  infection  without  leading  to  suppuration. 
Faulty  technic,  such  as  washing  out  the  wound  with  a  dirty  rag  and 
water,  as  frequently  practised  by  the  laity,  may,  however,  carry  the 
infection  into  the  freshly  injured  tissues  and  result  in  severe  inflamma- 
tion, phlegmon,  or  erysipelas. 

The  first  condition  necessary  for  healing  by  primary  intention  is  abso- 
lute control  of  hemorrhage.  The  accumulation  of  blood  beneath  the 
sutured  wound  assists  the  development  of  inflammation,  for  there  is 
no  better  culture-medium  for  micro-organisms  than  a  fresh  blood-clot. 
Spurting  vessels  should  be  isolated  from  their  surroundings  and  ligated 
with  catgut  or  secured  with  a  deep  suture.  Bleeding  areas  are  to  be 
grasped  for  a  short  time  with  haemostatic  forceps,  and  a  more  parenchy- 
matous  hemorrhage  is  controlled  by  moderate  compression  exerted  for 
a  short  time.  Particular  care  must  be  exercised  in  suturing  the  edges 
of  the  natural  openings  of  the  face.  In  penetrating  wounds  of  the  lip 
or  cheek  the  mucous  membrane  is  also  sutured,  and  catgut  is  the  best 
material  to  use.  In  larger  wounds  with  flaps,  for  instance,  in  the  region 
of  the  cheek  or  forehead,  a  small  space  is  left  between  the  sutures 
leading  to  the  pocket  below  the  flap  to  permit  the  introduction  of  a 
small  drainage-tube. 

Completely  severed  flaps,  consisting  most  frequently  of  the  tip  of  the 
nose,  but  also  of  the  auricle,  lips,  cheeks,  or  chin,  have  been  known  to 
heal  under  conditions  most  unfavorable  for  the  wound.  This  observa- 
tion dates  from  a  time  when  nothing  was  known  of  the  cause  of  wound 
infection  and  its  proper  management.  As  early  as  1828,  the  Heidelberg 
physician,  Hoffacker,  reported  cases  in  which  noses  healed  after  having 
been  cut  off;  in  one  case  union  was  obtained  when  the  tip  had  been 
severed  twenty-five  minutes.  This  result  was  surpassed  by  Barthelemy; 
in  his  case  five  hours  had  elapsed.  Instances  in  which  union  is  complete 
and  perfect  may  be  more  frequent  at  the  present  day;  nevertheless  the 
observation  of  all  rules  of  aseptic  wound  treatment  does  not  always 
insure  absolute  success.  Most  often  a  partial  union  is  seen;  the  edges 
and  the  surface  in  part  become  necrotic  and  separate.  The  less  the 
severed  piece  has  been  manipulated,  the  better  are  the  chances  for  union. 
A  case  like  the  one  observed  here,  in  which  the  injured  man,  a  student 
of  medicine,  brought  the  tip  of  his  nose  well  preserved  in  physiological 
salt  solution,  is,  however,  a  unique  one;  the  union  here  was  very  satis- 
factory. Here  also  the  most  important  condition  is  complete  control  of 
hemorrhage,  and  compression  with  gauze  moistened  in  physiological  salt 
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solution  does  the  best  services.  There  should  not  be  the  slightest  layer 
of  fibrin  or  blood  between  the  two  surfaces  (E.  v.  Bergmann),  and  the 
poor  results  after  immediate  suturing  are  solely  to  be  attributed  to  imper- 
fectly controlled  hemorrhage.  While  the  wound  is  compressed  and  its 
surroundings  are  sterilized,  the  severed  tissue  is  placed  in  warm  physio- 
logical salt  solution,  which  also  removes  the  superficial  dirt;  then  we  sew 
accurately  with  the  finest  silk,  the  sutures  being  placed  close  to  the  edge 
of  the  wound.  If  the  septum  is  also  separated,  the  mucous  membrane 
should  be  united  as  far  as  possible.  Where  the  wound  has  penetrated 
the  mucous  membrane,  a  piece  of  iodoform  gauze  is  placed  loosely  in  the 
nostrils.  The  entire  sutured  tip  is  protected  by  means  of  a  small  piece 
of  gauze,  which  is  held  in  place  without  pressure  by  strips  of  plaster. 
Several  cases  treated  by  this  method  with  good  results  have  been  observed 
in  v.  Bergmann's  clinic.  If  necrosis  or  suppuration  interferes  with  union, 
the  various  plastic  operations  are  to  be  considered  as  soon  as  the  wound 
granulates  well.  The  prognosis  is  less  favorable  in  the  case  of  entirely 
separated  auricles. 

Wounds  of  the  nose  and  of  the  face  in  general,  if  closely  sutured  after 
all  hemorrhage  has  stopped,  do  not  require  protection  with  gauze  and 
large  dressings.  V.  Bergmann  condemns  all  dressing  in  wounds  of  the 
face;  he  especially  dislikes  collodion  applied  to  the  wound,  and  lays 
the  greatest  stress  upon  rapid  drying  of  the  bloody  transudate  which 
exudes  through  the  incision  after  the  suture  is  complete  and  which  pro- 
tects the  wound,  as  an  adherent  scab  or  crust,  better  than  anything  else. 
Wounds  in  which  a  few  drops  of  blood  escape  after  the  sutures  have  been 
applied  should  be  compressed  for  a  short  time  with  gauze. 

Two  phenomena  are  of  importance  in  the  after-treatment,  namely, 
secondary  hemorrhage  and  inflammation.  Secondary  hemorrhages  are 
sometimes  seen  after  slashes  in  the  temporal  region,  where  perhaps  the 
temporal  artery  has  been  cut  into  at  the  angle  of  the  wound  and  then 
caught  with  the  skin  suture  without  being  isolated  and  doubly  ligated. 
Large  subcutaneous  hsematoma  may  follow  and  the  suture  must  be 
opened,  the  blood  removed,  and  the  vessel  ligated  lege  artis.  Sometimes 
this  imperfect  ligation  of  the  injured  artery  will  show  later  in  the  develop- 
ment of  a  small  aneurysm.  Such  aneurysms  of  the  temporal  and  facial 
arteries  following  slashes  and  incised  wounds  have  frequently  been  oper- 
ated upon;  they  have  also  been  observed  after  contusions  and  gunshot- 
wounds.  Inflammation  of  the  mildest  grade,  reddening  of  the  sur- 
roundings, and  stitch  abscesses  are  not  rare  and  rapidly  disappear  when 
the  sutures  at  fault  are  removed  in  time.  The  wound  should  be  opened 
at  once  and  loosely  packed  with  gauze  to  allow  the  inflammatory  exudate 
or  pus  to  be  absorbed  when  a  rapid  rise  of  temperature,  increasing 
oedema  of  the  neighborhood,  and  progressive  suppuration  show  the 
advent  of  a  severe  infection. 

Punctured  Wounds. — Punctured  wounds  are  generally  of  a  serious 
nature  when  they  are  inflicted  by  large  instruments,  pointed  weapons, 
sharp  sticks,  etc.  It  must  be  considered  a  serious  accident  if  the  point 
of  the  instrument  breaks  off  in  the  bone,  in  the  temporal  fossa  behind  the 
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malar  bone,  the  nasal,  frontal,  or  maxillary  sinuses  or  the  orbit.  If  the 
end  of  the  instrument  has  not  been  removed  directly  after  the  injury, 
the  resulting  inflammation  and  suppuration,  the  orbital  phlegmon,  or 
the  empyema  of  the  maxillary  and  frontal  sinuses  will  soon  demand  its 
extraction.  A  large  variety  of  foreign  bodies  have  thus  been  removed 
from  the  nose,  antrum,  and  orbits.  In  punctured  wounds  of  the  orbit 
the  eyeball  not  rarely  escapes,  since,  owing  to  its  shape  and  mobility, 
it  makes  way  for  the  penetrating  objects,  especially  when  these  are  not 
sharp.  The  results  are  much  more  serious  if  the  instrument  penetrates 
the  skull  through  the  orbits  or  through  the  nose  by  way  of  the  cribri- 
form plate.  Cerebral  symptoms  may  be  absent  at  first,  and  it  may 
not  be  until  the  symptoms  of  meningitis  develop  that  the  gravity  of  the 
injury,  perhaps  regarded  as  superficial  and  harmless,  is  evident. 

When  the  instrument  enters  above  the  zygoma  and  runs  downward 
and  inward,  dangerous  and  even  fatal  hemorrhage  from  the  deeper  parts 
may  follow,  owing  to  injury  of  the  internal  maxillary  artery  and  its 
branches  or  to  the  deep  temporal.  In  these  cases  ligation  of  the  external 
carotid  is  the  only  method  which  controls  the  hemorrhage  rapidly,  since 
the  region  where  these  hidden  vessels  are  injured  can  be  exposed  only 
with  difficulty  by  resection  of  the  zygoma  and  the  coronoid  process  of 
the  lower  jaw.  No  time  is  to  be  lost  in  such  severe  hemorrhage. 

TREATMENT  of  punctured  wounds  is  carried  out  along  general  lines. 
The  dangers  of  secondary  infection  make  probing  the  depth  and  course 
of  the  wound  undesirable.  A  suture  is  superfluous  owing  to  the  small 
size  of  the  external  wound  and  wound  secretions  readily  accumulate  in 
the  deeper  wounds  if  they  were  not  left  open.  A  sterile  dressing  protects 
the  wound  from  external  influences. 

Gunshot  Wounds  of  the  Face. — Gunshot  wounds  of  the  face  are 
complicated  by  injuries  of  the  bones  in  the  majority  of  cases.  Tren- 
delenburg's  frequently  cited  case,  in  which  the  bullet  from  a  rifle  pene- 
trated the  face  without  injury  to  the  bone,  since  it  pierced  both  cheeks 
while  the  officer  was  shouting,  is  certainly  an  extreme  rarity.  Balls  with 
much  diminished  velocity,  small  fragments  from  the  bursting  of  shells, 
small  shot,  and  the  small  projectiles  of  pistols  or  revolvers,  can  take  a 
long  subcutaneous  course  and  penetrate  the  soft  parts  down  to  the  bone 
without,  however,  injuring  it.  If  the  wound  does  not  become  inflamed, 
they  remain  beneath  the  skin  or  upon  the  surface  of  the  bone  without, 
as  a  rule,  causing  disturbance.  In  many  cases  it  is  difficult  accurately 
to  locate  such  projectiles,  even  with  the  aid  of  Rontgen  rays,  when 
they  are  hidden  in  the  upper  part  of  the  nasal  fossa,  the  orbits,  the 
temporal  fossa,  or  in  still  deeper  tissues  at  the  base  of  the  skull.  Injuries 
to  the  soft  parts  of  the  face  are  also  caused  during  war  by  splinters  of 
wood,  etc.,  scattered  by  the  bursting  of  shells  or  by  fragments  of  metal 
torn  from  helmets. 

In  civil  strife  the  most  serious  injuries  of  the  soft  parts  are  caused  by 
shots  fired  with  suicidal  intent  at  close  range  into  the  mouth.  They  are 
generally  accompanied  by  fractures  of  the  jaw  or  other  grave  complica- 
tions, Since  the  orifice  of  the  weapon  is  often  tightly  grasped  by  the 
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lips,  powder  burns  or  more  serious  disintegration  of  the  soft  parts  of  the 
mouth  suggestive  of  explosion  are  common  (Kochler).    The  skin-wounds 


FIG.  181. 


Recent  wound  of  face  from  small  shot  at  close  range. 

run  radially  about  the  mouth  into  lips  and  cheeks,  and  are  characterized 
by  their  sharp,  incised  edges.    If,  in  addition,  the  barrel  of  the  weapon 


FIG.   182 


Same  patient  after  healing  of  wound. 


is  filled  with  water,  the  extent  of  injury  reaches  its  highest  degree  and 
the  outcome,  as  a  rule,  is  a  fatal  one,  owing  to  severe  damage  to  the  base 
VOL.  I.— 30 
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of  the  skull  or  brain.  The  character  of  the  injury  is,  of  course,  deter- 
mined by  the  variety  and  course  of  the  projectile  and  by  the  charge. 
While  the  projectiles  of  small  pocket  pistols  may  remain  embedded  in 
the  hard  palate  or  posterior  pharyngeal  wall,  the  bullets  of  large  weapons, 
when  taking  an  upward  course,  pierce  the  hard  palate  and  base  of  the 
skull,  reaching  the  anterior  cerebral  fossa,  or,  more  posteriorly,  the 
medulla  oblongata.  The  instinctive  tilting  back  of  the  head  imparts  to 
the  missile  a  typical  course  through  the  hard  palate  and  root  of  the  nose 
(Trendelenburg) . 

Still  more  horrible  mutilation  is  seen  where  suicides  shoot  themselves 
through  the  mouth  with  the  more  recent  military  rifle.  The  soft  parts 
of  the  mouth  and  cheeks  are  torn  into  shreds,  the  bones  of  the  face  and 
base  of  the  skull  fragmented,  and  the  brain  converted  into  pulp  by  the 
penetrating  bullet. 

Lacerations  of  the  face  of  considerable  extent  are  caused  by  large 
fragments  of  shell  or  bomb.  A  large,  irregular,  and  actively  bleeding 
wound  marks  the  defect,  in  the  depths  of  which  wide  openings  lead  into 
the  mouth  and  nose.  Death  is  caused  by  hemorrhage  or  aspiration 
pneumonia. 

The  accessory  injuries  are  of  great  importance  in  determining  the 
course  and  treatment  of  gunshot  wounds  of  the  face.  If  such  severe 
complications  as  injury  of  the  skull  and  brain  are  excluded,  it  is  found 
that  with  injuries  of  the  mouth  the  chief  dangers  to  the  life  of  the  injured 
individual  are  interference  with  respiration  and  hemorrhage  from  the 
larger  vessels.  Not  only  can  large  amounts  of  blood  reach  the  trachea 
from  the  lingual  artery  or  the  facial  and  its  branches  when  the  oral  cavity 
or  tongue  has  been  wounded,  but  secondary  hemorrhage  from  these 
vessels,  extravasation  of  blood  beneath  the  mucous  membrane,  inflam- 
matory swelling  of  the  tongue  extending  to  the  larynx,  or  a  falling  back 
of  the  tongue  after  division  of  the  anterior  lingual  muscles,  may  also 
place  the  patient  in  imminent  danger  of  asphyxiation. 

The  life-saving  value  of  immediate  tracheotomy,  after  the  first  appear- 
ance of  alarming  symptoms  with  injury  to  mouth  or  larynx,  has  received 
well-merited  attention  in  the  work  of  Lotzbeck.  Tracheotomy  is,  how- 
ever, not  only  indicated  in  imminent  suffocation  due  to  hemorrhage  or 
inflammation;  it  also  prevents  obstruction  to  breathing  from  inflamma- 
tory swelling  at  the  entrance  of  the  larynx  and  guards  against  the  aspi- 
ration of  septic  matter  formed  in  the  mouth.  The  indications  are  to  be 
found  in  difficulty  in  swallowing  and  breathing  after  wounds  of  the 
mouth  or  tongue. 

Injury  to  the  bone  is  in  great  part  responsible  for  the  amount  of 
hemorrhage  occurring  after  gunshot-wounds  of  the  face,  since  other  ves- 
sels besides  those  originally  injured  may  be  affected  by  more  extensive 
splintering  and  dislocation.  Simple  packing  and  a  compressing  bandage 
generally  suffice  for  the  superficial  arteries  and  veins,  and  double  ligation 
at  the  site  of  injury  after  the  wound  has  been  enlarged  or  the  channel 
traversed  by  the  bullet  slit  open  is  to  be  considered  only  for  the  facial 
or  temporal  arteries.  Hemorrhages  coming  from  the  region  bounded  by 
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the  base  of  the  skull,  upper  jaw,  and  great  wing  of  the  sphenoid,  and 
covered  by  the  zygoma  and  ascending  ramus  of  the  lower  jaw,  are, 
however,  most  serious,  since  the  projectile  or  the  fragmented  bone, 


FIG.  183. 
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Course  of  a  bullet  placed  in  the  mouth,  entrance  wound  just  above  left  tonsil.  The  pharynx  is 
opened  from  behind.  The  sound  indicates  the  course  of  the  bullet.  The  left  half  of  the  atlas 
has  been  removed.  The  course  of  the  vertebral  artery  is  represented  schematically. 

no  matter  whether  its  course  is  from  within  or  without  the  mouth  or 
from  in  front  or  the  side,  is  liable  to  injure  the  internal  carotid  or  the 
internal  maxillary  and  their  numerous  branches.  It  would  be  tedious 
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and  futile  to  search  for  the  bleeding  vessels  at  the  site  of  injury,  and 
a  free  access  could  be  gained  only  by  resection  of  the  zygoma  and 
lower  jaw.  In  such  cases,  in  which  a  severe  hemorrhage  could  not  be 
checked  by  packing,  compression,  and  the  use  of  ice,  Stromeyer  and 
PirogofT  have  ligated  the  common  carotid.  For  the  conditions  prevailing 
upon  the  battle-field,  it  is  important  to  know  that  ligation  of  this  artery 
is  easy,  and,  as  far  as  hsemostasis  is  concerned,  very  satisfactory;  yet  it 
is  not  free  from  danger,  since  in  one-third  to  one-fourth  of  the  cases 
cerebral  disturbances  and  death  followed  (see  Surgery  of  the  Neck). 
Hence  an  attempt  should  first  be  made  to  control  hemorrhage  from  the 
regions  supplied  by  the  carotid  by  ligation  of  the  external  carotid.  If 
this  proves  insufficient,  the  internal  carotid  should  also  be  tied.  In 
exceptional  cases,  as  upon  the  battle-field,  ligation  of  the  common  carotid 
is,  however,  for  technical  reasons  to  be  preferred  from  the  first. 

Gunshot- wounds  of  the  face  are  somewhat  more  predisposed  to  inflam- 
mation than  other  wounds  of  this  region.  Deep,  complicated  wounds 
are  liable  to  the  development  of  acute  infection,  owing  to  extensive 
laceration,  fragmentation  of  bone,  and  accumulation  of  blood,  and  this 
infection  gains  entrance  from  the  mucous  membrane  of  the  opened 
oral  or  nasal  cavities  or  the  maxillary  sinus  more  readily  than  from 
without. 

All  degrees  and  forms  of  acute  wound  infection  are  seen  here,  and  it 
is  to  these  that  the  much-feared  secondary  hemorrhages  are  due.  The 
bleeding  comes  occasionally  from  the  tied  ends  of  the  carotid  when  the 
suppuration  or  erysipelas  extends  to  the  wound  where  the  carotid  was 
primarily  ligated.  It  is,  therefore,  very  essential  to  protect  this  wound 
of  the  neck,  whether  this  has  been  sutured  when  there  was  time  for 
asepsis  or  packed  when  there  was  not,  from  the  infectious  secretions  of 
the  suppurating  wound  of  the  face  by  means  of  a  permanent  aseptic 
dressing.  It  is  true  that  in  erysipelas  one  is  helpless.  A  search  for  the 
spurting  vessel  in  the  suppurating  wound  to  control  hemorrhage  is  justi- 
fied only  when  this  can  easily  be  done  at  superficial  sites,  for  the  infection 
finds  new  portals  of  entry  if  a  long  search  is  instituted  in  the  depths  of 
the  wound.  Ligation  in  continuity  of  the  bleeding  vessel  in  the  vicinity 
of  the  wound  is  possible  with  the  temporal  artery  just  anterior  to  the 
tragus,  and  also  with  the  facial.  If  the  hemorrhage  of  deep  wounds  does 
not  cease  after  packing  with  iodoform  gauze,  or  if  it  recurs,  the  external 
carotid,  with,  if  necessary,  the  internal  carotid,  must  be  ligated.  Sec- 
ondary hemorrhage  from  the  injured  mouth  calls  for  tracheotomy,  with 
ligation  of  the  lingual  artery,  which  generally  is  the  cause  of  the  bleeding. 
Occasionally  traumatic  aneurysms  have  been  observed  in  the  course  of 
the  superficial  arteries  of  the  face,  the  temporal,  and  the  facial;  and 
ligation  of  the  wounded  vessel,  with  removal  of  the  blood-clot,  generally 
offers  no  difficulty.  In  deep-seated  hjematomata,  on  the  other  hand, 
caused  by  injury  to  the  internal  maxillary  or  internal  carotid,  ligation 
of  the  external  or  common  carotid  is  the  last  resort.  Injuries  of  the 
eve  may  vary  in  severity  from  a  slight  contusion  of  the  eye  to  its  com- 
plete destruction. 
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These  injuries  may  be  fatal  through  simultaneous  wounding  of  the 
brain  or  through  extension  of  an  orbital  phlegmon  to  its  membranes. 

Paralysis  of  the  facial  nerve  by  gunshot-injury  must  also  be  mentioned. 
It  may  be  complete  in  extensive  wounds  of  the  cheek.  Branches  of  the 
trigeminus  nerve  do  not  as  a  rule  suffer  much  from  bullet- wounds  of 
the  soft  parts,  but  sometimes  neuralgias  are  seen  when  they  become 
^ntangled  in  the  cicatrix.  Permanent  disturbances  occur,  however,  if 
the  chief  branches  are  injured  in  their  bony  canals. 

What  was  said  of  salivary  fistube  under  Incised  Wounds  also  holds 
true  here.  In  the  majority  of  cases  repeated  cauterization  is  followed  by 
their  closure. 

Treatment. — In  treating  gunshot- wounds  sufficient  emphasis  cannot 
be  laid  upon  the  supreme  rule  of  modern  surgery,  that,  as  in  all  deep 
punctured  wounds  and  complicated  fractures,  the  injured  tissues  should 
be  protected  from  all  further  insults,  and  particularly  from  the  invasion 
of  bacteria.  Hence  all  manipulation  of  the  wound  is  to  be  avoided,  since 
it  may  lead  to  infection.  The  surroundings  are  shaved,  disinfected,  and 
covered  with  iodoform  or  aseptic  gauze.  The  natural  protection  afforded 
by  the  dried  scab  or  blood-clot  over  the  small  wounds  of  entrance  should 
not  be  interfered  with.  A  moderate  hemorrhage  from  the  opening 
ceases  spontaneously  or  with  the  aid  of  a  dressing  exerting  pressure. 
As  in  ordinary  lacerated  wounds,  early  suture  is  indicated  in  tears  of  the 
lips,  cheeks,  lids,  and  nostrils,  to  avoid  subsequent  disfigurement,  unless 
the  depth  of  the  wound  with  injury  to  the  bone  necessitates  open  treat- 
ment. Spurting  vessels  are  grasped  and  ligated,  foreign  bodies  (pieces 
of  helmets,  eye-glasses,  etc.)  and  free  splinters  of  bone  are  carefully 
removed  with  forceps  or  sponge.  Some  surgeons  remove  coarse  dirt 
and  blood-clots  from  large  raw  surfaces  with  pockets  by  gentle  irrigation 
with  sterile  water.  Strips  of  iodoform  gauze  properly  placed  guard  larger 
injuries  with  gunshot  fractures  and  bony  defects  against  the  infectious 
secretion  of  mouth,  nose,  and  maxillary  sinus.  The  nose  is  packed  in  all 
penetrating  wounds.  In  the  interest  of  uncomplicated  healing,  it  is 
advisable  to  remove  the  projectile  only  when  it  is  readily  accessible,  as 
when  close  to  the  bone  in  a  large  wound  of  the  soft  parts  or  directly 
under  the  skin  at  some  distance  from  it.  A  bullet  healed  in  the  tissues 
may  demand  later  removal  when  it  presses  on  nerves  in  the  orbit  or 
sphenomaxillary  fossa  or  leads  to  disturbances  by  irritation  of  the 
mucous  membrane  in  the  maxillary  or  frontal  sinuses. 

To  remove  disfiguring  scars,  a  number  of  large  plastic  operations  may 
be  necessary,  especially  when  the  projectile  itself  or  the  subsequent  sup- 
puration has  destroyed  portions  of  bone  or  nasal  cartilage.  Such  opera- 
tions are  also  indicated  when  lips,  lids,  or  parts  of  the  nose  or  cheeks  have 
been  torn  away  by  fragments  of  shell  or  have  become  necrotic,  or  when 
they  have  been  drawn  out  of  place  by  scars. 

Burns  of  the  Pace. — Burns  of  the  face  are  usually  of  the  mildest  type. 
Owing  to  the  great  ease  with  which  disfigurement  results  from  cicatriza- 
tion deep  and  severe  burns  are,  however,  of  much  more  consequence 
than  in  other  parts  of  the  body.  Protection  is  afforded  against  the 
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sudden  action  of  heat,  the  blaze  of  a  flame,  or  the  gush  of  steam,  by  the 
turning  away  of  the  face  and  the  instinctive  closure  of  the  eyelids,  so  that 
only  reddening  of  the  skin,  blisters,  and  singed  lids  and  eyebrows  are  the 
consequence.  The  action  is,  however,  more  prolonged,  when  the  clothes 
catch  fire,  or  when  an  explosion  is  the  cause  of  the  accident.  The  more 
severe  burns  of  the  face  are,  as  a  rule,  only  secondary  in  importance  to 
the  extensive  burns  of  the  rest  of  the  body.  The  most  intense  and  pro- 
longed local  action,  and  hence  the  most  far-reaching  destruction  of  tissue, 
result  from  caustic  substances  and  fluids  (acids  and  alkalies).  Here 
frequently  the  eyes  are  destroyed  and  the  surface  of  bone  may  even 
become  necrotic. 

Treatment. — It  is  immaterial  whether  cooling  ointments  or  oils  be 
applied  to  diminish  the  pain  in  the  milder  forms  with  erythema  and  slight 
tendency  to  the  formation  of  blisters.  Open  blisters,  abrasions,  and 
scabs  are  to  be  treated  as  wounds  which  may  give  entrance  to  local 
or  even  a  general  infection  (Tschmarke).  During  the  first  days 
morphine  is  necessary  to  control  the  pain.  The  blebs  are  not  opened, 
but  their  surface  is  cleansed  with  alcohol  and  then  covered  with 
aseptic  gauze.  Coarse  dirt  and  the  shreds  of  torn  blisters  are  removed 
with  sterile  instruments  and  sponges,  the  vicinity  of  the  burn  is  disin- 
fected as  far  as  possible,  and  the  entire  injured  area  protected  by  an 
aseptic  dressing.  If  sterile  or  iodoform  gauze  is  applied  directly  to 
the  wound,  one  prefers  to  leave  the  lower  layers  in  place  when  the  dress- 
ing is  changed,  to  avoid  pain  and  injury  to  the  cutis  with  bleeding.  If 
ointments  (borated  and  zinc-vaseline)  have  been  applied  to  the  raw  sur- 
face, the  removal  and  change  of  the  entire  dressing  is  easier.  With  burns 
in  the  vicinity  of  the  mouth  and  nose  dressings  should  be  done  daily  on 
account  of  soiling  of  the  bandage.  If  the  entire  face  is  involved,  a  mask 
covered  with  ointment  may  be  cut  out  of  several  layers  of  gauze.  Oint- 
ment should  frequently  be  applied  to  the  lips  and  nostrils,  since  bleeding 
cracks  and  collections  of  pus  readily  form  beneath  the  dried  secretions. 
The  most  finely  powdered  bismuth  subnitrate  is  employed  byBardeleben, 
especially  in  burns  of  the  face,  after  the  skin  has  been  sterilized  and  the 
blisters  opened.  The  growth  of  epithelium  beneath  the  scab  will  be  com- 
plete in  from  eight  to  fourteen  days,  after  which  the  latter  is  softened 
with  vaseline. 

Severe  inflammation,  phlegmon,  and  erysipelas  are  very  rare  if  burns 
are  treated  aseptically.  Tetanus  is  somewhat  more  frequent  than  in 
other  accidental  wounds,  according  to  Sonnenburg.  Moderate  inflam- 
mations are  hardly  to  be  feared  with  slight  burns;  it  is  only  when  bleed- 
ing cracks  readily  form  at  the  edge  of  a  separating  slough  that  an  infec- 
tion can  extend  deeply  and  prolong  the  healing  process  by  protracted 
suppuration. 

Despite  all  care  in  treatment,  a  deep  burn,  appearing  as  a  granulating 
area  after  separation  of  the  slough,  may  be  followed  by  serious  conse- 
quences. According  to  Konig,  it  is  sometimes  possible  to  assist  cicatri- 
zation by  the  pressure  of  adhesive  plaster.  Yet  disfiguring  scars,  with 
distortion  of  the  natural  orifices,  are  very  common  after  deep  wounds, 
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and  often  call  for  subsequent  plastic  operations.  The  lower  lid  particu- 
larly may  be  displaced  by  traction  of  the  scar,  so  that  the  conjunctiva  is 
exposed  and  a  condition  known  as  ectropion  follows.  The  angle  or 
margins  of  the  lids  may  grow  together  and  the  entire  palpebral  fissure 
may  form  part  of  the  scar,  especially  after  the  destructive  effects  of 
caustics  on  eyeball  and  lid  or  after  ulcerations  of  the  cornea.  The 
cartilaginous  part  of  the  nose  may  undergo  similar  severe  disfigurement. 
Defective  portions  of  the  tip  or  nostrils  coalesce  with  the  scar  which 
pulls  the  nose  toward  the  cheek,  especially  when  the  scar  is  connected 
with  the  bone.  The  nostrils  may  become  entirely  closed.  The  angles 
of  the  mouth  may  be  pulled  upward  and  outward,  the  upper  lip  may 
become  adherent  to  the  nose  by  scar-tissue,  and  the  lower  lip  everted 

FIG.  184 


Extensive  burn  of  face,  healing  after  skin  grafting1. 

and  fixed  by  strands  to  the  chin  and  neck.  Considerable  disturbance  of 
function  may  thus  follow,  since  in  these  cases  the  mouth  can  be  closed 
only  incompletely  or  not  at  all. 

In  order  to  avoid  firm,  deforming  masses  of  scar-tissue  as  far  as  pos- 
sible, it  is  of  the  greatest  importance  to  avoid  a  suppuration  of  the  burn 
by  aseptic  treatment.  If  pus  is  already  present  in  deep  wounds,  denser 
scars  are  to  be  expected  and  the  growth  of  epithelium  on  the  surface  is 
very  slow.  The  grafting  of  large  and  broad  pieces  of  skin  by  the  method 
of  Thiersch  is  the  best  way  quickly  to  cover  the  defect  with  epithelium 
and  to  avoid  the  formation  of  irregular,  dense,  cicatrical  bands.  But 
success  is  sure  only  when  the  granulations  have  a  healthy  appearance. 

Mention  should  be  made  of  the  attempt  to  remove  that  peculiar  tattoo- 
ing of  the  face  resulting  from  particles  of  unburnt  powder  lodged  in 
the  skin  after  explosions,  by  means  of  Hebra's  well-known  remedy  for 
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freckles,  namely,  the  application  of  sublimate  (about  1 : 100).  Bush  and 
O.  Weber  highly  praise  this  method,  which  produces  an  artificial  eczema 
and  thus  allows  of  dislodgement  of  at  least  the  superficial  particles. 

Effects  of  Cold  on  the  Face.— The  effects  of  cold  show  only  slightly 
in  the  face.  The  tip  of  the  nose  and  margin  of  the  ears  are  most 
readily  affected.  Instant  friction  and  moderate  warming  prevent  dis- 
turbance of  consequence.  More  serious  lesions,  such  as  necrosis  and 
separation  of  parts  of  skin  and  cartilage,  are  sometimes  seen  at  the 
extreme  margin  of  the  auricle.  Chilblain  (pernio)  may  affect  ears  or  nose. 
An  annoying  paralysis  of  the  vessels  of  the  nose,  manifesting  itself  in  a 
permanent  red  or  bluish-red  discoloration  of  the  skin,  may  follow,  and 
injections  of  ergotinine  have  been  recommended  for  this  by  Riedinger. 
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According  to  the  statistics  of  Gurlt  and  P.  v.  Bruns,  fractures  are 
distributed  very  unequally  among  the  different  bones  of  the  face.  Frac- 
ture of  the  lower  jaw  occurs  about  as  often  as  fracture  of  the  nose,  malar 
bone,  and  upper  jaw  taken  together.  It  is  clear  that  fractures  involve 
several  bones  more  often  than  single  ones,  owing  to  the  close  relation  of 
the  different  bones  to  each  other.  This  is  especially  seen  in  fractures  of 
the  upper  jaw,  in  which  the  neighboring  palate,  nasal,  lachrymal,  and 
malar  bones  are  often  broken. 

As  in  other  fractures,  the  third  decade  is  especially  predisposed  to 
fractures  of  the  facial  bones.  The  comparative  infreqeuncy  of  bony 
injury  in  children  is  to  be  explained  by  the  less  marked  prominence  of 
the  bones  and  the  protection  offered  by  the  fat. 

The  frequent  presence  of  blood-extravasations,  lacerated  or  contused 
wounds,  or  slashes  at  the  site  of  injury,  is  due  to  their  origin  by  direct 
force.  But  not  alone  does  the  skin  suffer;  frequently  the  fractures  are 
complicated  by  injury  to  the  mucous  membranes  of  the  different  natural 
cavities  of  the  face. 

As  a  rule  recognition  of  the  different  fractures  and  their  varieties  is 
not  difficult,  since  in  all  but  children  the  prominence  and  edge  of  the 
bones  can  be  readily  palpated.  Diffuse  swellings  developing  at  the 
affected  site  soon  after  the  injury  may,  however,  render  the  diagnosis 
less  easy.  This  may  be  the  case  when  a  large  hsematoma  is  present,  or 
when  an  extensive  subcutaneous  emphysema  has  developed  owing  to 
injury  of  a  cavity  containing  air.  The  latter  follows  nasal  fractures  as 
well  as  fractures  of  the  wall  of  the  frontal  and  maxillary  sinuses,  and 
has  also  been  observed  in  fractures  of  the  temporal  bone  in  which  the 
air  entered  the  cells  of  the  mastoid  process  by  way  of  the  Eustachian 
tube.  As  in  subcutaneous  accumulations  of  blood,  the  seat  of  the  air 
tumor  sometimes  gives  a  clue  as  to  the  character  of  the  injury.  An 
emphysema  of  the  orbit  with  exophthalmos  points  to  fracture  of  the  eth- 
moid and  lachrymal,  just  as  an  effusion  of  blood  into  the  orbit  indi- 
cates a  fracture  of  its  wall.  The  air  may  reach  the  tissues  of  the  lids 
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and  forehead  suddenly  after  fracture  of  the  nose  when  an  attempt  is 
made  to  blow  it  in  order  to  remove  accumulated  blood-clots.  The  air 
tumor  generally  remains  restricted  to  the  face  and  disappears  in  a  few 
days,  but  cases  are  known  in  which  not  only  the  neck  and  chest,  but  also 
the  upper  extremities,  abdominal  and  inguinal  regions  were  infiltrated. 

Fractures  of  the  Malar  Bone. — Fractures  of  the  malar  bone,  includ- 
ing the  zygoma,  are  due  to  falls,  knocks,  or  blows.  Since  the  point  of 
contact  is  very  much  the  same  in  different  cases,  these  fractures  show  a 
certain  regularity.  The  malar  bone  is  only  seldom  broken  into  a  number 
of  small  fragments,  and  simple  fractures  are  almost  as  rare.  The  malar 
portion  of  the  orbital  margin,  the  frontal  process,  or  the  lower  border 
of  the  malar  bone  itself,  may  consist  of  broken,  dislocated  fragments, 
Dislocation  at  the  zygoma  may  be  inward  or  outward.  In  the  latter  case 
the  force  has  acted  from  within  the  mouth,  as  in  the  two  patients  quoted 
by  Gurlt.  Experimentally,  as  well  as  clinically,  the  author  has  most 
often  seen  multiple  fractures  with  inward  displacement  of  the  bone.  A 
blow  upon  the  malar  may  separate  the  entire  bone  from  the  rest  of  the 
facial  skeleton  by  breaking  its  processes.  These  fractures  do  not  exactly 
correspond  to  the  suture-line,  but  involve  more  or  less  the  processes  of 
the  frontal,  temporal,  and  superior  maxillary  bones.  The  zygoma  fre- 
quently fractures  in  these  cases,  while  the  zygomatic  process  of  the  upper 
jaw  breaks  off  with  the  malar  unless  the  line  of  fracture  runs  into  the 
infraorbital  canal  with  laceration  or  contusion  of  the  nerve  by  the  dis- 
located bone;  connection  with  the  frontal  bone  is  severed  by  fissures 
which  run  along  the  upper  and  lateral  walls  of  the  orbit  and  really  con- 
stitutes fractures  of  the  skull.  The  entire  malar  bone  thus  becomes 
freely  movable,  and  is  displaced  inward  in  the  direction  of  the  force. 
Comparatively  often  the  external  wall  of  the  maxillary  sinus  is  broken 
and  its  cavity  penetrated  by  the  malar  bone  with  the  fractured  zygo- 
matic process  of  the  upper  jaw.  Other  dislocations  take  place  posteriorly 
into  the  sphenomaxillary  fossa  and  internally  into  the  orbits,  and  thus 
it  happens  that  displacement  and  depression  so  often  complicate  mul- 
tiple fractures  of  the  malar. 

The  severe  forms  of  these  fractures,  which  are  often  accompanied  by 
concussion  of  the  brain,  receive  further  importance  by  their  extension 
to  the  surrounding  bones  of  the  face,  and  particularly  to  the  base  of  the 
skull.  By  the  action  of  violent  force  upon  the  malar  bone,  this,  so  to 
speak,  transmits  the  injury  to  further  portions  of  the  facial  skeleton,  and 
the  upper  jaw;  its  sinus,  infraorbital  canal,  and  alveolar  border,  as  well 
as  the  framework  of  the  nose  and  the  roof  of  the  orbit,  as  far  even  as 
the  sella  turcica,  may  be  involved  in  the  fracture. 

Diagnosis. — In  general  the  diagnosis  of  malar  fracture  is  easy;  it  is 
more  difficult,  however,  to  determine  the  presence  and  extent  of  injury 
to  the  surrounding  facial  skeleton.  For  evident  reasons  even  Rontgen 
photographs  do  not  give  satisfactory  results  in  all  cases.  Effusion  of 
blood  under  the  intact  or  contused  skin  show's  the  position;  its  extent 
generally  gives  an  idea  as  to  the  severity  of  the  injury.  Unless  the  effu- 
sion is  very  large,  the  margin  of  the  malar  bone  can  readily  be  palpated ; 
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the  depression  is  easily  felt,  and  shows  as  a  flattening  of  the  cheek  where 
the  body  of  the  bone  is  pushed  in;  abnormal  prominences  and  depres- 
sions at  the  fracture  sites,  especially  along  the  margins  of  the  bone  and 
zygoma,  are  readily  recognized. 

By  palpating  its  surface  from  within  the  mouth,  the  surgeon  can  ascer- 
tain if  the  zygomatic  process  of  the  upper  jaw  is  broken.  Slight  abnormal 
mobility,  often  with  crepitation,  may  be  elicited  when  there  are  sepa- 
rated fragments  at  the  free  border  or  when  the  entire  malar  bone  is 
loosened  from  its  connections,  provided  there  is  not  too  much  inward 
displacement. 

Implication  of  the  surrounding  skeleton  can  be  inferred  from  symp- 
toms caused  by  the  fracture.  Thus,  epistaxis  may  mean  injury  of  the 
maxillary  sinus  or  an  extension  of  the  fracture  to  the  bones  of  the  nose. 
Numbness  of  the  cheek  and  half  of  the  nose  and  upper  lip  should  lead 
the  surgeon  to  suspect  wounding  of  the  infraorbital  nerve  in  its  canal. 
Bleeding  from  the  mouth  is  found  with  injury  to  its  mucous  membrane, 
owing  to  downward  displacement  of  a  fragment  generally  containing  a 
process  of  the  upper  jaw.  Lacerations  of  the  masseter  can  render  chew- 
ing very  painful  and  difficult,  while  fragments  displaced  downward  and 
backward  to  the  coronoid  process  of  the  lower  jaw  will  interfere  with 
the  opening  and  closing  of  the  mouth.  A  hsematoma  of  the  orbit  which 
pushes  the  eyeball  forward  and  rapidly  spreads  into  the  loose  tissues  of 
the  lids  is  a  serious  symptom  which  forces  the  surgeon  to  assume  injury 
to  the  bony  wall  of  the  orbit.  There  may  be  severe  wounding  or  destruc- 
tion of  the  bulb  or  optic  nerve,  especially  when  there  is  extensive  dislo- 
cation of  the  frontal  process  or  the  entire  malar  bone  into  the  orbits. 
Then,  again,  all  these  fractures  with  inward  dislocation  and  simulta- 
neous effusion  of  blood  into  the  orbits  suggest  the  possibility  of  fissures 
penetrating  into  the  anterior  cerebral  fossa. 

Treatment. — No  special  treatment  is  necessary  for  fractures  of  the 
malar  bone  not  complicated  by  wounds  of  the  skin  or  mucous  membrane, 
since  they  generally  heal  rapidly  without  the  development  of  much  callus. 
When  dislocation  results  in  disfigurement  from  flattening  of  half  of  the 
face,  little  can  be  done  to  replace  or  elevate  the  broken  fragments.  In 
suitable  cases  it  may  be  possible  to  exert  pressure  upon  the  malar  bone 
from  within  the  mouth  or  the  orbital  margin;  in  most  cases,  however, 
the  reposition  of  much  displaced  fragments  does  not  offer  sufficient  lev- 
erage. Stromeyer  has  attempted  to  correct  the  deformity  by  sharp  hooks 
introduced  into  the  skin  at  suitable  places.  If  the  depression  is  apt  to 
lead  to  much  deformity,  one  would  at  present  prefer  reduction  through 
an  open  incision  made  over  the  fracture  with  all  aseptic  precautions. 
Even  if  asepsis  is  observed  when  the  hooks  are  used,  the  fine  punctured 
wounds  of  the  hook  may  still  become  infected  and  the  infection  will  then 
readily  spread  in  the  freshly  injured  tissues,  since  rapid  closure  of  the 
wounds  prevents  drainage.  The  recent  suggestion  of  Matas,  to  pass  a 
wire  around  the  fragment  and  fasten  this  on  the  cheek  with  a  small  metal 
plate,  is  still  more  open  to  objection.  A  careful  attempt  may  be  made 
to  replace  an  easily  accessible  fragment  from  the  wound  if  this  is  large. 
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The  only  consequence  of  a  non-complicated  malar  fracture  which  is 
approximatelv  limited  to  the  bone  and  not  accompanied  by  much  depres- 
sion is  a  slight  though  often  permanent  deformity.  If,  however,  the 
fracture  extends  through  the  roof  of  the  orbit  to  the  anterior  cerebral 
fossa,  the  injury  to  the  skull  and  cerebral  tissues  is  of  a  most  grave  char- 
acter. All  such  cases  have  ended  fatally  according  to  Gurlt's  statistics. 
If  subcutaneous,  brain  injury  and  intracranial  hemorrhage  form  the  chief 
danger;  if  wounds  are  present,  purulent  meningitis  is  to  be  feared,  as 
in  all  other  complicated  fractures  of  the  skull.  The  latter  is  most  fre- 
quent in  complicated  fractures  of  the  orbital  walls,  with  or  without 
simultaneous  injury  to  the  eyeball,  since  orbital  phlegmons  travel  to  the 
meninges  through  the  cracks  and  defects  in  the  bones,  as  well  as  along 
the  ophthalmic  vein.  It  is  by  this  same  route  that  furuncles  of  the 
lip  may  lead,  to  fatal  meningitis.  Secondary  hemorrhage  may  also 
cause  a  fatal  termination,  as  in  one  case  of  Gurlt,  in  which  the  internal 
maxillary  artery  was  probably  eroded  in  the  suppurating,  gangrenous 
wound. 

The  presence  or  absence  of  wound  infection,  with  its  local  and  general 
consequences,  determines  the  course  of  complicated  fractures.  The 
infection  may  enter  through  contused  wounds  or  abrasions  of  the 
skin,  as  well  as  through  the  mucous  membrane  of  the  maxillary  and 
oral  cavities,  which  are  often  implicated.  A  meningitis,  by  extension 
through  the  venous  channels,  is  the  most  serious  outcome.  If  the  patient 
escapes  general  sepsis  or  erysipelas,  a  prolonged  suppuration,  with  sepa- 
ration of  shreds  of  tissue  and  sequestra,  follows  the  infection.  Fistulse 
may  persist  in  the  scar  for  a  long  time  until  all  necrotic  shreds  and  pieces 
of  bone  have  been  removed.  All  these  local  and  general  conditions  of 
wound  infection  demand  the  greatest  care  in  treatment  to  avoid  a  spread 
of  the  inflammation.  As  in  all  large  lacerated  and  contused  wounds, 
the  healing  is  most  rapid  if  all  loose  shreds  and  splinters  are  removed 
and  the  wound  then  treated  openly  with  iodoform  gauze,  which  should 
fill  all  pockets  and  recesses. 

The  complication  of  gunshot-wounds  of  the  malar  bone  depend  upon 
the  direction  and  course  of  the  projectile.  The  importance  of  injury  to 
the  large  and  deeply  situated  vessels  in  cases  in  which  the  projectile  enters 
the  vascular  angle  between  the  upper  jaw  and  base  of  the  skull  has 
already  been  discussed.  The  vessels  may  still  further  be  wounded  by 
the  fragmented  zygoma  and  temporal  process  of  the  malar  bone.  Glanc- 
ing shots  may  splinter  the  orbital  margin,  and  the  fragments  may  tear 
the  eyeball.  After  comminuting  the  malar  bone  the  projectile  may  pene- 
trate the  skull  by  way  of  the  temporal  fossa;  it  may  reach  the  anterior 
cerebral  fossa  through  the  orbit  or  may  travel  from  the  orbit  into  the 
nose  or  other  orbit.  The  course  may  be  through  the  upper  jaw  or  palate 
into  the  mouth,  where  the  floor  or  the  tongue  may  be  wounded;  and 
lastly,  the  temporomaxillary  joint,  the  internal  ear,  and  the  facial  nerve 
in  its  canal  may  be  injured  if  the  bullet  takes  an  anteroposterior  direc- 
tion. Fragments  of  shell  have  been  known  to  tear  off  the  malar  with 
parts  of  the  nose  and  upper  jaw  and  the  entire  cheek,  etc. 
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FIG.  185. 


Fractures  of  the  Nasal  Framework.— Concerning  isolated  fractures 
of  the  nose,  the  reader  is  referred  to  Injuries  of  the  Nose. 

Fractures  with  extensive  fragmentation  and  dislocation,  extending 
far  beyond  the  confines  of  the  nasal  structures,  may  result  from  a  violent 
force  directed  upon  the  bridge  of  the  nose.  A  depressed  fracture  of  this 
character  at  the  bridge  of  the  nose  is  shown  in  Fig.  185. 

A  blow  acting  upon  the  lower  part  of  the  nose  will  separate  the  carti- 
laginous from  the  bony  structures,  tear  nostrils  and  septum,  and  extend 
still  further  to  the  upper  jaw,  with  fracture  of  the  alveolar  process  and 
palate.  When  a  severe  trauma,  such  as  the  kick  of  a  horse,  acts,  how- 
ever, upon  the  upper  portions,  there  will  be,  besides  fracture  and  depres- 
sion of  the  nasal  bones,  fracture  of  the 
frontal  process  of  the  superior  maxilla, 
ethmoid,  lachrymal,  and  frontal  bones, 
with  free  communication  into  the  frontal 
and  maxillary  sinuses. 

The  chief  danger  of  such  extensive 
fractures  involving  the  superior  portions 
of  the  nose  lies  in  the  simultaneous  injury 
to  the  base  of  the  skull  and  brain.  Hence 
v.  Bergmann  classifies  these  fractures  into 
those  with  and  those  without  extension  of 
the  fracture  line  or  the  fissures  to  the  base 
of  the  skull  or  dislocation  into  this  region. 
The  appearance  of  this  complication  de- 
pends in  large  part  upon  the  region 
affected  by  the  force,  and  its  severity  can 
to  some  degree  be  estimated  by  this.  Ac- 
cording to  v.  Bergmann,  the  base  of  the 
skull  escapes,  though  well-marked  depres- 
sion is  present,  when  the  force  is  concentrated  and  limited  to  the  bony 
bridge  of  the  nose;  the  depressed  and  complicated  fractures  of  the  low 
part  of  the  frontal  bone,  however,  cause  fissuring  of  the  lamina  cribrosa 
and  the  orbital  roof,  and  hence  of  the  anterior  cerebral  fossa. 

Gunshot  fractures  of  the  upper  nasal  regions,  like  other  severe  injuries, 
cause  extensive  comminution  of  bone,  with  serious  complications.  Of 
these,  injury  to  brain  and  skull  is  of  most  importance.  In  other  cases 
the  course  of  the  projectile  determines  the  complication;  thus  the  eye- 
ball, upper  jaw,  or  palate  may  be  injured.  Small  projectiles  without 
much  force  (as  from  pistols  or  revolvers)  may,  however,  penetrate  the 
roof  of  the  nose  without  extensive  comminution  and  remain  embedded 
at  the  base  of  the  skull  or  in  the  orbit. 

Like  all  other  complicated  fractures  extending  to  the  base  of  the  skull, 
the  outcome  of  the  comminuted  fractures  of  the  upper  part  of  the  nose 
and  glabella  depends  upon  the  implication  of  the  skull  and  its  contents; 
if  this  implication  is  not  fatal  in  itself,  the  surgeon  should  always  fear 
that  inflammation  may  develop  in  the  injured  tissue  and  progress  to  the 
meninges.  Hence  further  precautions  must  be  added  to  the  rules  already 


Depressed  fracture  of  bridge  of  nose. 
(Trendelenburg.) 
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given  for  the  treatment  of  wounds  with  injury  to  the  bone.  If  the  injured 
site  has  once  become  inflamed,  the  infection  spreads  to  the  meninges  by 
way  of  the  veins  of  the  nasal  mucous  membrane  (ethmoid  veins)  or  the 
orbit,  which  penetrates  the  skull,  or  through  the  agency  of  the  injured  and 
inflamed  bone.  The  only  method  which  prevents  this  course  is  imme- 
diate, free  incision  in  the  affected  area,  with  exposure  of  the  injured  parts. 
The  large  wound,  reaching,  if  necessary,  to  the  brain  or  dura,  should  be 
cleared  of  all  fragments  and  shreds  and  then  tamponed  carefully  with 
iodoform  gauze  (E.  v.  Bergmann). 

With  extensive  splintering  the  form  of  the  nose  may  be  permanently 
changed,  even  if  the  wound  has  remained  aseptic.  This  so-called  trau- 
matic saddle-nose,  with  its  more  or  less  flattened  bridge,  requires  plastic 
operations.  Thickening  through  excessive  callus  is  rarely  to  be  feared, 
since,  as  in  other  fractures  of  the  facial  skeleton,  it  is  very  slight  in  amount 
at  the  nose.  Stenosis  or  obliteration  of  the  nasal  duct  is  not  so  much  due 
to  callus  formation  as  to  the  dislocations,  especially  of  the  frontal  process 
of  the  superior  maxilla.  If  the  inflammation  remains  restricted  to  the 
site  of  injury,  ostitis  and  necrosis  may  cause  protracted  suppuration 
with  separation  of  a  number  of  sequestra.  The  defect  in  the  bony  frame- 
work of  the  nose  is  thus  considerably  increased. 


CHAPTER  XII. 

DISEASES  OF  THE  FACE. 
INFECTIOUS  DISEASES  OF  THE  SOFT  PARTS  'AND  BONES. 

The  Acute  Inflammations  Caused  by  Pyogenic  Organisms.— The 
furuncle  and  the  closely  allied,  though  larger,  carbuncle  are  found  upon 
the  skin  of  the  face.  According  to  the  experimental  researches  of  Garre, 
Bockhart,  and  Schimmelbusch  upon  the  causation  of  furuncles,  there 
are  two  conditions  absolutely  necessary  for  their  development — the 
accumulation  of  pyogenic  staphylococci  upon  the  skin  and  its  mechan- 
ical impregnation  with  them.  But  the  skin  of  the  face  is  favored  also 
for  other  reasons.  Not  only  must  the  special  predisposition  of  the  dia- 
betic, whose  less  resistant  tissues  easily  permit  development  of  furuncles, 
be  considered  here,  as  elsewhere,  but  various  changes  in  the  skin,  which 
are  known  as  eczema,  impetigo,  and  sycosis,  and  which  are  merely  dif- 
ferent forms  of  superficial  staphylococcic  infection  (Unna),  also  play  an 
important  part.  The  unclean  skin  of  some  individuals,  whose  face  shows 
an  abundance  of  large  comedones  and  constantly  develops  new  acne 
pustules,  also  favors  furunculosis.  With  many  patients  it  may  be  as- 
sumed that  the  infection  was  transmitted  to  the  face  by  means  of  a  finger 
the  seat  of  a  felon  or  soiled  with  pus.  According  to  the  investigations  of 
Schimmelbusch  on  recent  furuncles,  the  staphylococci  travel  along  the 
shaft  of  a  fine  hair  and  become  settled  in  its  root  and  sebaceous  gland. 
Such  small  furuncles,  in  which  the  inflammation  is  frequently  limited  to 
the  immediate  vicinity  of  the  root  and  only  a  small  pustule  forms  at  the 
base  of  the  hair,  are  especially  frequent  in  the  face.  They  disappear 
several  days  after  the  core  has  discharged.  Their  sites  of  preference  are 
the  vicinity  of  the  mouth,  nose,  and  forehead,  and  also  the  eyelids,  as 
so-called  stye  (hordeolum).  Severe  forms  may  develop  from  these  harm- 
less lesions  when  they  are  subjected  to  mechanical  irritation,  as  when 
their  crust  is  removed  by  scratching  or  their  contents  expressed.  The 
inflammation  then  spreads,  a  very  painful  infiltration  develops  in  the  skin 
of  the  face,  and  it  requires  one  to  two  weeks  before  a  larger  necrotic  core 
becomes  loosened  by  suppuration.  Generally  others  will  follow  through 
new  infection  caused  by  the  patient's  fingers.  The  popular  treatment 
with  poultices  favors  distribution  of  the  cocci  in  the  vicinity,  with  devel- 
opment of  new  furuncles.  If  the  top  of  the  pustule  is  cut  oft*  early  and 
the  infected  hair  extracted,  the  furuncle  usually  remains  small.  Incision, 
best  performed  under  local  anaesthesia  by  freezing  with  ethyl  chloride, 
hastens  separation  of  the  slough  and  hence  the  cure  in  the  larger  infil- 
trations. Injections  of  cocaine  or  Schleich's  solution  should  not  be  em- 
(478) 
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ployed  to  produce  anaesthesia,  for,  as  in  all  acute  inflammatory  processes, 
there  is  danger  of  spreading  the  infection  in  the  tissues.  The  incision  is 
protected  by  gauze  held  in  place  by  plaster  or  the  turns  of  a  bandage ;  the 
pus  thus  gets  into  the  dressing  and  infection  of  the  vicinity  is  prevented. 

Furuncles  of  the  median  parts  of  the  face,  especially  the  upper  lip,  are 
well  known  and  much  feared,  since  they  may  be  fatal  in  a  few  days. 
Often  a  harmless  pustule  appears  as  if  it  were  healing,  when  consider- 
able swelling  of  the  lip  indicates  a  local  exacerbation,  and  high  fever  a 
general  infection.  In  such  cases  the  staphylococci  have  reached  the 
lymphatics  of  the  vicinity  or  the  blood-stream,  often  owing  to  improper 
manipulation  of  the  primary  focus,  such  as  removal  of  the  scab  by 
scratching,  expression  of  the  slough,  piercing  the  furuncle  with  needles, 
etc.  By  examining  blood  taken  from  a  vein  of  the  arm  during  life,  the 
author  has  proved  that  in  these  severe  cases  the  entire  body  may  be 
inundated  by  micro-organisms.  Twice  he  has  found  Staphylococcus 
pyogenes  albus,  and  frequently  Staphylococcus  pyogenes  aureus.  The 
infection  spreads  rapidly  at  the  site.  The  dense  infiltration  of  the  pri- 
mary focus,  which  has  now  turned  into  a  carbuncle,  involves  the  entire 
upper  lip  and  rapidly  spreads  upward  to  the  eye  and  inner  canthus  or 
downward  into  the  submaxillary  region.  Indurated  strands  run  along 
the  course  of  the  anterior  facial  vein  and  its  first  part,  the  angular  vein, 
indicating  that  a  purulent  thrombophlebitis,  soon  leading  to  oedema  of 
the  lids,  rapidly  progresses  from  the  inflamed  area.  Owing  to  anasto- 
mosis of  the  angular  vein  with  the  chief  vein  of  the  orbit,  the  superior 
ophthalmic  vein,  thrombosis  of  the  cavernous  sinus  occurs,  and  this 
again  is  followed  by  meningitis  if  the  general  infection  has  not  already 
killed  the  patient.  The  author  has  found  suppurative  sinus-thrombosis 
without  meningitis  at  several  autopsies.  In  other  cases  thrombosis  of 
the  jugular  vein  may  be  responsible  for  the  most  severe  symptoms  of 
embolic  pyaemia,  chemosis,  and  protrusion  of  the  eyeballs,  often  bilateral, 
follow  oedema  of  the  lids,  and  are  certain  proof  of  the  extension  of  the 
thrombophlebitis  to  the  sinus. 

In  these  most  serious  conditions  all  treatment  is  almost  hopeless.  As 
soon  as  a  furuncle  of  the  lip  shows  rapid  enlargement  with  oadematous 
swelling  of  the  cheek,  particularly  toward  the  eye,  no  time  should  be  lost 
in  making  large  incisions  through  the  labial  edge  in  its  entire  extent,  and 
others,  at  right  angles  to  these,  through  the  infiltration  of  the  upper  lip 
and  cheek.  This  is  the  only  procedure  which  may  save  life.  It  is  evident 
that  in  view  of  the  great  danger  no  regard  should  be  paid  to  the  possi- 
bility of  subsequent  scarring.  Frequently  the  entire  hard,  infiltrated 
upper  lip  is  riddled  with  small  abscesses  which  reach  to  the  mucous  mem- 
brane, and  may  even  break  through  this  at  different  places  and  discharge 
very  infectious  pus  into  the  mouth.  Whether  one  believes  in  the  effi- 
ciency of  irrigating  or  sponging  the  wound  with  strong  antiseptic  solu- 
tions or  not,  the  chief  treatment  must  always  consist  in  extensive  incision. 
In  v.  Bergmann's  clinic  the  wounds  are  kept  open  widely  with  iodoform 
gauze  without  the  previous  use  of  antiseptics,  and  several  advanced  cases 
could  be  reported  cured  by  this  method. 
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In  another  form  of  furuncle,  which  takes  its  origin  as  a  rule  from  in- 
fected sweat-glands  (v.  Wieniwarter) ,  the  inflammation  extends  to  the 
subcutaneous  tissues,  and  the  infiltration  softens  and  forms  the  so-called 
furunculous  abscess.  These  small  subcutaneous  abscesses  are  often 
seen  simultaneously  on  different  parts  of  the  body  in  poorly  nourished 
nurslings,  particularly  about  the  nates  and  on  the  face  about  the  cheeks. 
As  a  rule  they  open  of  themselves  and  then  leave  behind  a  dense  indura- 
tion, which  after  some  time  again  softens  with  the  formation  of  pus. 
These  abscesses  do  not  tend  to  progress  acutely,  and  the  inflammation 
shows  no  signs  of  spreading.  They  heal  most  quickly  after  incision. 
The  frequency  with  which  the  author  has  found  Staphylococcus  pyogcnes 
albus  as  cause  of  suppuration  in  these  furunculous  abscesses  is  striking. 
Swelling  of  the  lymph-nodes  of  the  parotid  region  is  almost  always 
present. 

All  forms  of  phlegmon  occur  in  the  face ;  they  may  be  acute  or  chronic, 
circumscribed,  progressive,  or  necrotic.  In  severity  they  vary  from  the 
slightest  inflammatory  infiltrate  following  infection  of  a  skin-wound  with 
any  pyogenic  organisms  to  the  most  extensive  necrosis  and  suppuration, 
such  as  may  be  found  in  large,  irregular  wounds  with  torn  tissues  and 
comminuted  bone.  These  extreme  cases  may  be  associated  with  gan- 
grene if  putrefactive  germs  reach  the  wound  from  the  mouth.  In  general 
an  accidental  wound  of  the  soft  parts  of  the  face  is  but  rarely  followed 
by  an  intense  inflammation.  When  infected,  a  transient  inflammatory 
swelling,  with  slight  purulent  secretion,  is  generally  all  that  is  found. 
Depth  and  irregularity  of  the  wound  and  communication  with  the  mucous 
membranes  of  the  facial  cavities  predispose,  however,  to  severe  inflam- 
mation. A  phlegmon  in  the  region  of  the  cheek  can  develop  by  the 
extension  of  a  neighboring  inflammation  without  any  preceding  injury; 
thus,  after  a  suppurative  parotitis  a  periostitis  of  the  upper  jaw  or  an 
empyema  of  the  antrum  of  Highmore.  The  origin  may  also  be  found  in 
the  inflammatory  processes  of  the  lower  jaw,  such  as  the  periostitis 
secondary  to  caries  of  the  teeth  or  to  the  use  of  phosphorus.  In  the 
former  the  suppuration  may  in  rare  cases  travel  upward  beneath  the 
masseter  to  the  temporal  muscles  (Gosselin's  phlegmon  prof  on  d  temporo- 
sous-massdterin) ;  in  the  latter  diffuse  suppuration  may  extend  into  the 
soft  parts.  If  a  phlegmon  secondary  to  a  periostitis,  to  inflammation  of 
the  deep  lymph-nodes,  or  thrombophlebitis  of  the  venous  plexus  between 
the  pterygoid  muscles,  extends  from  the  pterygopalatine  fossa  and  reaches 
the  surface  in  the  temporal  fossa  or  beneath  the  zygoma,  the  clinical 
picture  often  resembles  actinomycosis  or  malignant  neoplasm.  Accord- 
ing to  the  investigations  of  Poncet  and  Albertin,  phlegmons  of  the  cheek 
may  also  originate  from  a  small  group  of  lymph-nodes  which  lie  upon 
the  buccinator  in  front  of  the  masseter,  and  which  may  be  the  seat  of 
acute  suppuration  after  inflammatory  processes  of  the  nose,  eyelids,  and 
the  region  of  the  cheek. 

Acute  phlegmons  of  the  nose  and  upper  lip  are  feared,  as  are  furuncles 
in  these  regions,  for  the  inflammation  may  spread  to  the  cavernous  sinus 
by  way  of  the  anterior  facial  and  superior  ophthalmic  veins.  Deep 
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phlegmons  of  the  cheek  take  this  dangerous  route  through  the  pterygoid 
plexus  which  communicates  with  the  superior  ophthalmic  vein  through 
the  inferior  ophthalmic. 

If  death  has  not  occurred  through  meningitis  or  sepsis,  the  progressive 
inflammation  of  the  orbital  veins  is  often  followed  by  phlegmon  of  the 
orbit.  Like  every  suppuration  of  the  retrobulbar  tissue,  these  phlegmons 
are  of  importance  in  that  they  carry  with  them  great  danger  of  menin- 
gitis. Other  causes  besides  extension  of  a  thrombophlebitis  are  direct 
infection  of  the  orbital  tissues  through  injury,  spreading  of  the  inflam- 
mation from  erysipelas  of  the  lids,  and  inflammatory  processes  of  the 
bone  after  suppuration  in  the  neighboring  cavities,  notably  the  maxillary 
sinus.  Any  of  the  different  pyogenic  organisms  may  also  set  up  an  orbital 
phlegmon  by  way  of  the  circulation  in  pyaemia,  scarlet  fever,  and  influ- 
enza. Besides  fever  and  severe  pains,  there  are  oedema  of  the  lids  and 
conjunctiva  and  rapidly  developing  protrusion  and  rigidity  of  the  eye- 
balls. Less  severe  but  very  protracted  suppurations  are  often  caused  by 
foreign  bodies  which  have  remained  behind  in  the  orbits.  The  greatest 
danger  of  the  acute  phlegmons  is  extension  to  the  interior  of  the  skull, 
for  meningitis,  sinus-thrombosis,  and  brain  abscess  may  follow.  In 
addition  to  these  most  severe  complications,  disturbances  of  sight  are  of 
importance,  since  panophthalmitis  or  atrophy  of  the  optic  nerve  can 
result.  As  soon  as  the  first  signs  of  orbital  phlegmon  develop,  ah  in- 
cision should  be  made  into  either  the  upper  or  lower  lid,  depending  upon 
the  direction  in  which  the  eyeball  is  dislocated.  Spontaneous  rupture 
through  the  skin  of  the  lids  and  the  consequences  enumerated  are  thus 
prevented.  After  incision  and  evacuation  of  pus  sufficient  drainage  of 
the  orbit  should  be  assured.  If  the  bone  is  affected  or  inaccessible  for- 
eign bodies  are  embedded  in  the  depths  of  the  orbital  tissues,  Kronlein's 
osteoplastic  resection  of  the  external  wall  of  the  orbit  for  orbital  tumors 
is  advised  for  the  free  exposure  of  the  orbits. 

In  incising  facial  abscesses  one  must  particularly  bear  in  mind  the 
course  of  the  facial  nerve,  so  as  to  avoid  subsequent  disfigurement ;  as 
the  deeper  layers  are  penetrated,  a  direction  parallel  with  the  nerve 
should  be  maintained.  One  should  also  avoid  dividing  transversely  the 
margins  of  the  facial  clefts,  as,  for  instance,  the  lips. 

After  plastic  operations  a  moderate  degree  of  inflammation  is  some- 
times seen,  especially  if  the  raw  surface  of  the  flap  projects  into  the 
mouth  or  nose.  Superficial  necrosis  of  the  raw  surfaces,  stitch  abscesses, 
or  a  temporary  hypersemia  in  the  region  of  the  flap  and  its  surroundings 
are  usually  the  only  signs,  and  these  disappear  rapidly  after  the  suture 
is  opened  and  the  threads  are  removed. 

Acute  suppurative  ostitis  or  periostitis  has  been  observed  as  a  spon- 
taneous— i.  e.,  haematogenous — disease  in  only  very  few  cases  about  the 
malar  and  nasal  bones  (Haaga,  Frohner). 

Ostitis  and  necrosis  occur  much  more  frequently  by  the  direct  exten- 
sion of  infection  from  a  wound  of  the  skin  or  mucous  membrane  to  the 
bone.  It  is  generally  in  the  suppuration  readily  developing  after  severe 
injuries,  more  particularly  complicated  fractures  with  extensive  frag- 
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mentation  or  gunshot  fractures  communicating  with  the  different  cavi- 
ties, that  the  bone  is  affected  with  necrosis  of  some  of  its  injured  parts. 
More  rarely,  severe  progressive  suppuration  complicating  periostitis  of 
the  jaws  or  phosphorus  necrosis  forms  the  starting  point  and  spreads 
to  the  other  bones  of  the  face.  In  severe  cases  of  phosphorus  necrosis 
the  malar  bones  have  been  seen  affected  besides  the  upper  jaw. 

That  the  suppuration  may  reach  the  meninges  by  way  of  the  diseased 
bone  has  been  discussed  under  complicated  bone  injuries.  In  most  cases 
a  long-continued  suppuration  takes  place  from,  fistulse  which  run  through 
the  scar.  When  larger  pieces  of  bone  have  separated  as  sequestra,  defects 
remain  in  the  bony  framework. 

The  treatment  consists  in  opening  the  abscesses,  exposing  the  diseased 
surface  of  bone,  and  providing  good  drainage  for  the  pus.  By  keeping 
the  wound  open  demarcation  of  the  necrotic  portions  is  hastened.  Pro- 
tracted suppuration  from  fistulse  requires  exposure  of  the  bone  with 
removal  of  the  diseased  parts  by  means  of  spoon,  bone-forceps,  or  chisel. 

Erysipelas  of  the  face  may  have  its  starting  point  in  the  slightest 
abrasion  of  skin  or  mucous  membrane.  The  original  lesion  may  be  so 
small  that  it  may  seem  as  if  the  disease  originated  spontaneously,  for 
the  slightest  loss  of  continuity  in  the  epithelial  covering  may  enable 
Streptococcus  pyogenes  to  penetrate  into  the  interstices  and  lymphatic 
spaces  of  the  cutis  and  subcutis. 

Not  rarely  the  disease  begins  as  a  streptococcic  angina  or  as  an  erysipe- 
las of  the  pharynx.  This  is  especially  seen  in  the  habitual  forms.  From 
the  pharynx,  the  infection  reaches  the  face  by  way  of  the  nose,  mouth, 
nasal  duct,  or  tube  and  ear.  Conversely,  the  mucous  membranes  may 
also  be  affected  secondarily.  The  mouth  and  pharynx  in  particular  allow 
the  streptococci  to  retain  and  even  increase  their  virulence.  In  normal 
condition,  over  the  adenoid  tissue  of  the  pharyngeal  and  palatine  ton- 
sils, natural  portals  of  entry  for  germs  already  exist  in  the  pharyngeal 
mucosa;  these  become  more  numerous  when  the  latter  is  the  seat  of 
chronic  inflammation  and  when  the  many  crypts  of  the  hypertrophied 
tonsils  form  a  breeding-place  for  a  large  bacterial  flora  (Stohr,  Lexer). 

Erysipelas  is  very  rarely  seen  after  operations  on  the  face,  but  even 
with  the  modern  technic  it  has  not  been  banished  entirely.  As  in  injuries, 
the  infection  is  derived  from  the  opening  of  the  facial  cavities,  with  their 
chronically  inflamed  mucous  membranes  in  the  ulceration  of  which 
streptococci  have  often  settled.  Thus  it  may  happen  that  after  each 
stage  of  a  rhinoplasty,  which  involves  the  mucous  membrane,  a  mild 
erysipelas  develops.  After  fracture  of  the  nasal  bones  with  wounding 
of  the  mucous  membrane,  or  after  operations  in  the  interior  of  the  nose, 
a  similar  cause  underlies  the  disease. 

Course. — The  course  of  most  cases  of  facial  erysipelas  is  a  favorable 
one,  especially  in  robust,  otherwise  healthy  individuals.  Despite  high  fever 
and  frequent  delirium,  the  duration  does  not  exceed  several  days  or  a 
week  at  the  most,  and  there  is  no  tendency  to  spread  over  large  areas. 
Yet  serious  cases,  in  which  the  inflammation  spreads  to  the  scalp,  neck, 
back,  nasal  or  pharyngeal  mucous  membrane,  are  frequent  enough.  The 
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most  serious  local  complication  occurs  when  the  infection  extends  into 
the  skull  by  way  of  the  lymphatics  or  the  thrombosed  nasal  or  orbital 
veins,  with  the  possibilities  of  a  fatal  meningitis.  Then,  again,  spread- 
ing of  an  erysipelas  upon  the  mucous  membranes  may  lead  to  cedema 
of  the  glottis  or  the  so-called  wandering  pneumonias. 

The  phlegmonous  form  of  erysipelas  is  not  often  encountered  upon  the 
face,  and  only  rarely  does  a  local  suppuration,  rather  circumscribed  in 
extent,  accompany  the  inflammation  of  the  skin.  A  more  serious  com- 
plication of  this  kind,  however,  is  the  appearance  of  an  orbital  phlegmon, 
on  account  of  imminent  danger  of  meningitis  or  destruction  of  the  eye- 
ball. Gangrene  of  the  skin  may  be  caused  by  the  tension  of  the  exudate 
interfering  with  the  circulation.  This  occurs  most  readily  in  places  with 
loose  meshes  of  connective  tissue.  Other  complications  do  not  differ 
from  those  of  erysipelas  elsewhere;  they  are  caused  by  general  intoxica- 
tion and  by  distribution  of  the  germs  through  the  circulation.  Metas- 
tatic  disease  of  the  organs,  pericarditis,  pneumonia,  etc.,  may  arise. 
Besides  the  embolic  form  of  pyaemia  arising  from  the  thrombosed  sub- 
cutaneous veins,  infection  of  the  blood-stream  is  also  possible,  though 
this  has  been  detected  in  only  a  few  cases. 

The  multiple  abscesses  and  subcutaneous  foci  of  suppuration  which 
occur  in  parts  of  the  body  not  invaded  by  the  erysipelas  are  also  to  be 
regarded  as  hsematogenous  inflammations,  unless  there  is  an  obvious 
connection  with  the  regional  lymphatic  nodes.  (Compare  the  case  of 
Landouzy  with  69  and  the  one  of  A.  Zeller  and  Arnold  with  650  metas- 
tatic  abscesses  after  facial  erysipelas.) 

Treatment. — As  in  erysipelas  elsewhere,  the  therapeutics  of  facial 
erysipelas  should  above  all  insure  a  good  state  of  nourishment  and  a 
forcible  heart  action.  Many  remedies  and  methods  have  been  employed 
locally,  no  one  of  which  has  been  much  more  successful  than  the  other. 
Of  the  disinfecting  ointments  and  fluids,  the  author  will  mention  only 
the  ichthyol  and  sublimate  salve  and  the  moist  sublimate  applications 
(1:2000)  used  by  Konig;  these  stand  in  contrast  to  indifferent  sub- 
stances, such  as  lanoline  and  vaseline.  The  results  in  general  are  the 
same  (Koster).  Scarification  is  of  advantage  when  there  is  marked 
oedema  of  the  lids. 

The  use  of  antistreptococcic  serum  has  not  been  encouraging;  and 
control-experiments  on  animals  have  left  serious  doubt  as  to  the  efficacy 
of  the  serum. 

In  some  cases,  especially  when  the  erysipelas  has  frequently  recurred, 
peculiar  changes  in  the  face  may  remain  behind.  These  are  thickening 
of  the  skin  about  the  nose,  cheeks,  lips,  and  lids,  so  that  the  patient's 
appearance  suggests  myxcedema.  This  pachydermatous  condition,  in- 
creasing after  every  new  erysipelatous  inflammation,  is  caused,  according 
to  Friedreich,  by  an  occlusion  of  the  lymphatics  leading  to  insufficient 
absorption  and  organization  of  the  inflammatory  exudate. 

Attention  has  frequently  been  directed  to  the  curative  power  of  ery- 
sipelas in  malignant  neoplasms  and  in  syphilitic  and  tuberculous  lesions 
of  the  skin,  especially  since  Busch  reported  a  case  in  the  year  1866  which 
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confirmed  this  action  hitherto  little  known.  The  patient  suffered  from 
sarcomatous  tumors  of  the  skin  of  the  face;  after  several  severe  attacks 
of  erysipelas  these  disappeared  by  softening  and  absorption.  This  action 
is,  however,  only  a  temporary  one,  for  the  neoplasms  return  like  the 
absorbed  nodules  of  lupus.  The  articles  of  Fehleisen  and  P.  v.  Bruns 
report  in  detail  upon  the  experimental  work  in  this  direction. 

Inflammations  of  the  Face  Caused  by  Various  Infections. — The 
skin  of  the  face  is  frequently  the  seat  of  tuberculous  inflammations  which 
develop  either  primarily  in  the  cutis  or  extend  to  it  from  the  deeper 
tissues  or  the  mucous  membranes  of  the  orifices.  Primary  tuberculosis 
of  the  skin  shares  with  certain  of  the  secondary  forms  the  property  of 
appearing  in  the  cutis  at  first  in  the  form  of  small  nodules  which  may 
give  rise  to  a  great  variety  of  conditions,  depending  upon  their  subse- 
quent development,  extent,  and  configuration.  The  process  remains  the 
same  no  matter  whether  the  superficial  or  the  deep  layers  of  the  skin  are 
involved,  or  whether  ulceration,  infiltration,  or  proliferation  of  the  tissues 
predominates.  Clinical  proof  of  this  may  be  found  in  the  many  transi- 
tion stages  occurring  between  the  different  forms.  It  seems  most  concise 
and  uniform  if  one  follows  v.  Bergmann  in  applying  the  time-honored 
name  lupus  to  all  the  different  forms  of  skin  tuberculosis,  particularly 
to  the  one  beginning  primarily  in  the  cutis.  The  various  forms  may 
then  be  designated  as  lupus  disseminatus,  serpiginosus,  exfoliativus,  exul- 
cerans,  hypertrophicus,  papillaris,  verrucosus,  etc.,  unless  this  term  is 
dropped  entirely  and  tuberculosis  cutis,  etc.,  substituted  for  it.  Primary 
tuberculosis  cutis  is  therefore  identical  with  what  is  at  present  called 
lupus,  and  part  of  the  secondary  skin  manifestations  are  also  included 
in  this  term. 

Certain  deep  ulcers  about  the  skin  of  the  lips,  the  angles  of  the  mouth, 
and  the  nose,  with  undermined,  gnawed-off  edges  and  dirty  base,  are 
considered  separately  by  some  authors  as  "true  skin  tuberculosis. " 
They  also  occur  at  the  anus  subsequent  to  ulcerations  of  the  mucous 
membranes.  Their  origin  from  discrete,  nodular  infiltrations  is  obscured 
by  extensive  ulceration,  but  it  has  been  shown  by  v.  Bergmann  that  even 
here  the  small  brownish  nodules  characteristic  of  lupus  appear  in  the 
skin  when  the  mucous  membrane  is  not  too  diseased.  Besides  this  there 
are  certain  rarer  forms  of  skin  tuberculosis  which  have  been  considered 
separately. 

The  verrucose  form  of  cuticular  tuoerculosis,  characterized  by  papil- 
lary excrescences,  is  classed  under  lupus  by  some  authors,  while  according 
to  others  it  may  easily  develop  into  lupus.  The  variety  is  of  little  conse- 
quence in  the  face.  V.  Bergmann  saw  it  develop  secondarily  as  lupus 
hypertrophicus  verrucosus  in  the  neighborhood  of  fistulse  leading  to 
tuberculous  bone. 

The  tuberculous  manifestations  of  the  subcutaneous  connective  tissue 
known  as  scrofuloderma  or  gumma  tuberculosum  do  not,  however, 
belong  to  lupus.  They  appear  in  the  connective  tissue  in  the  form  of 
circumscribed  nodular  infiltrations,  so  frequently  found  in  the  faces  of 
children  secondary  to  deeper  processes  in  the  bones  and  lymph-nodes. 
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Softening  leads  to  a  breaking-down  of  the  thinned  and  discolored  skin, 
and  large  persistent  ulcers  with  fungous  granulations  and  undermined 
edges  result.  The  process  resembles  the  destruction  of  skin  from  within 
outward  that  is  seen  when  tuberculous  pus  reaches  the  surface  from  the 
deeper  parts. 

Lupus  occurs  far  more  frequently  in  the  face  than  in  other  parts  of  the 
body.  According  to  v.  Winiwarter,  Raudnitz  has  estimated  that  of  100 
cases  of  lupus,  76  involve  the  face,  and  of  these  again,  38  involve  the 
nose.  The  female  sex  is  more  often  affected  than  the  male.  The  onset 
is  usually  between  the  tenth  and  fifteenth  years,  but  often  the  disease 
begins  in  earliest  childhood.  In  some  cases  the  presence  of  the  disease 
has  been  established  in  the  parents;  very  often  other  signs  of  tubercu- 
losis besides  lupus  exist  (according  to  Sachs,  in  85  per  cent.;  according 
to  Bender,  in  62.3  per  cent.). 

There  are  first  disseminated  nodules,  varying  in  size  from  that  of  a 
pin-head  to  that  of  a  pea,  and  showing  as  brownish-red  spots  which 
slowly  increase  in  size  and  disappear  but  little  on  pressure.  They  are 
usually  situated  in  the  skin  of  the  nose,  particularly  at  the  edge  of  the 
nostrils,  or  about  the  cheeks,  chin,  or  forehead.  During  the  very  chronic 
course,  exfoliation  or  ulceration  of  the  foci  takes  place,  and  new  nodules 
develop  in  the  centre  or  at  the  periphery  and  increase  the  size  of  the 
lesion,  while  the  parts  first  affected  cicatrize.  Thus,  for  instance,  it  may 
happen  that  lupus  of  the  nose,  in  proceeding  through  its  many  detailed 
phases,  may  spread  to  the  cheeks,  forehead,  and  upper  lip,  and  eventu- 
ally involve  the  entire  face. 

Course. — The  course  varies  with  the  depth  of  the  affected  cuticular 
layer  and  the  degree  of  proliferation  which  the  lupoid  tissue  undergoes. 
There  are  forms  of  lupus  which  show  no  tendency  to  ulcerate  though 
they  have  persisted  for  years.  A  smooth  scar  covered  by  a  thin  layer 
of  epidermis  marks  the  site  where  the  nodules  have  merely  led  to  desqua- 
mation  of  the  skin  and  have  themselves  undergone  absorption,  and  the 
uniform,  white,  and  shiny  appearance  of  this  scar  is  interrupted  in  places 
only  by  a  few  fresh  eruptions.  In  the  ulcerating  forms,  however,  the 
infiltration  soon  reaches  the  subcutaneous  connective  tissue,  and  by 
slowly  penetrating  the  depths  spreads  to  the  remaining  soft  parts,  car- 
tilage, periosteum,  and  even  bone.  In  accordance  with  this,  the  result- 
ing cicatricial  tissue  extends  more  deeply,  becomes  adherent  to  the  sur- 
face of  the  bone,  and  causes  disfiguring  distortions.  In  part,  the  extent 
and  depth  of  lupoid  ulcers  depend  upon  the  co-operation  of  the  usual 
pyogenic  germs.  Only  too  readily  do  these  reach  the  open  sores  in  the 
skin  and  settle  beneath  the  dried  secretion.  Hence  the  old  experience 
that  the  ulcers  of  lupus  suddenly  show  a  remarkable  tendency  to  heal  if 
they  are  kept  clean,  even  if  indifferent  remedies  are  employed.  If  the 
diseased  areas  receive  no  treatment,  the  secretions  of  the  ulcers  dry  to 
thick,  hard  crusts,  beneath  which  bleeding  readily  occurs,  especially  at 
the  nostrils  and  lips.  The  vicinity  of  the  ulcers  then  shows  considerable 
inflammatory  swelling  or  oedema,  which  is  especially  apparent  about  the 
lips,  lids,  or  nose.  The  frequency  with  which  facial  erysipelas  occurs 
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(see  below)  is  proof  that  streptococci  may  reach  the  lymphatics  of  the 
skin  from  the  contaminated  ulcers.  Especially  during  the  later  stages 
of  lupus,  nodular  swellings,  seemingly  diffuse  hypertrophies  of  the  skin, 
or  soft,  tumor-like  thickenings  varying  in  size  from  that  of  a  chestnut  to 
that  of  an  egg,  may  be  seen  within  the  affected  areas.  They  are  caused 
by  the  presence  of  large  masses  or  proliferations  of  lupoid  granulations 
beneath  a  thin  epithelial  covering.  Upon  ulcers  there  may  also  be 
marked  proliferations  of  granulation-tissue  in  the  form  of  papillae  pro- 
jecting above  the  surface  of  the  skin. 

The  surgeon,  however,  is  more  interested  in  the  results  of  lupus, 
namely,  the  disfigurements  caused  by  the  scar  and  the  destruction  fol- 
lowing deep  infiltrations  in  the  face,  than  in  all  the  details  of  the  mani- 
fold process. 

Since  cicatrization  goes  hand-in-hand  with  the  appearance  of  new  foci 
and  the  extension  of  the  ulcerative  process,  the  results  of  cicatricial  con- 
traction gradually  become  evident,  especially  about  the  lips  and  lids. 
The  condition  known  as  ectropion  follows,  since  these  parts  become 
fixed  to  their  surroundings  and  the  eyes  and  mouth  cannot  be  sufficiently 
closed  on  account  of  shortening  and  immobility.  Complete  destruction 
of  the  soft  parts  is  seen  about  the  lips  in  severe  cases  when  the  mucous 
membrane  of  the  lips,  the  soft  and  hard  palate,  and  the  gums  are  always 
extensively  diseased.  Lupus  of  the  lids  may  also  extend  to  the  conjunc- 
tiva and  lead  to  blindness. 

The  nose  is  affected  more  frequently  and  severely  than  other  parts. 
The  smaller  scars  pull  the  nostrils,  with  their  defective  edges,  downward 
or  to  the  side.  Simultaneous  involvement  of  the  mucous  membrane  is 
rarely  absent  and  tends  to  implicate  seriously  the  cartilage.  The  lupoid 
infiltration  and  ulceration  attack  the  framework  of  the  nose  from  within 
and  without,  so  that  its  entire  cartilaginous  portion  breaks  down.  After 
cicatrization  the  nose  typical  of  lupus  appears  as  if  hewn  off,  since  all 
the  soft  parts  are  destroyed  down  to  the  bony  bridge.  When  lupus  of 
the  interior  of  the  nose  has  perforated  and  destroyed  the  septum,  the 
intact  skin  may  sink  in  and  the  whole  nose  may  appear  as  if  it  were 
formed  by  a  plastic  skin  operation  only.  The  bone  is  but  rarely  affected 
to  any  extent.  The  edges  of  this  pyriform  aperture  and  of  the  bony 
framework  only  undergo  necrosis  and  sequestration  in  severe  cases. 
The  entire  destruction  of  the  nose  goes  on  very  gradually  during  the 
course  of  many  years,  but  acute  exacerbations  occur  with  certain  forms, 
especially  where  large  tumor-like  masses  of  lupoid  tissue  have  formed 
and  a  sudden  breaking-down  of  the  deep  and  extensive  infiltration  takes 
place.  Scarring  is  sometimes  more  pronounced  after  repeated  cauter- 
izations. For  instance,  narrowing  of  the  mouth  has  been  observed  so 
that  the  tip  of  the  little  finger  could  hardly  enter,  and  complete  closure 
of  both  nostrils  may  result  when  the  lupoid  proliferation  and  granula- 
tions upon  the  mucous  membranes  grow  together  and  become  covered 
with  skin. 

Facial  erysipelas  following  lupus  deserves  mention  since  it  frequently 
takes  its  origin  from  the  ulcerations  of  skin  or  mucous  membrane.  The 
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resulting  inflammation  of  the  skin  assists  the  elimination  and  absorption 
of  the  lupoid  tissues  and  thus  shows  a  temporary  curative  influence. 

It  is  clear  that  the  ulcers  may  give  rise  to  a  phlegmon  or  to  suppura- 
tion of  the  neighboring  lymph-nodes  of  the  neck  as  readily  as  to  erysip- 
elas. Hence  the  most  pronounced  glandular  swellings  are  seen  with  the 
ulcerative  forms. 

Besides  tuberculosis  of  the  regional  lymph-nodes  and  extension  of  the 
disease  from  the  mucous  membrane  to  the  larynx,  tuberculous  disease 
of  the  organs,  bones,  and  joints  may  develop.  This  may  occur  simul- 
taneously with  the  onset  of  lupus  or  a  long  time  after,  and  eventually 
the  affection  of  the  face  may  be  of  secondary  importance  when  com- 
pared with  the  entire  disease.  In  the  absence  of  these  complications  the 
patients  may  reach  an  advanced  age  with  good  general  condition  if  no 


Cicatricial  closure  of  nostrils. 


extensive  infiltrations  or  ulcerations  form,  and  if  the  destruction  of  tissues 
is  very  slow  owing  to  the  exceedingly  chronic  course  of  the  disease. 

The  development  of  carcinoma  in  the  pathologically  altered  tissue 
forms  a  very  serious  turning  point  in  the  usual  course  of  lupus.  It  may 
start  from  the  scar  as  well  as  the  recent  ulcer.  Of  83  cases  of  carcinoma 
of  lupoid  origin,  25  developed  from  the  scar.  It  is  particularly  difficult 
to  determine  the  first  change  within  the  lupoid  ulcers.  The  carcino- 
matous  tissue  is,  however,  characterized  by  a  different  color,  denser 
consistence,  and  more  rapid  growth,  which  cause  it  to  project  over  the 
granulations. 

Diagnosis. — If  the  diagnosis  cannot  be  settled  by  the  presence  of 
distinct  lupoid  nodules  at  the  periphery,  it  may  be  difficult  to  distinguish 
the  ulcerations  from  those  caused  by  carcinoma  or  syphilis.  Besides  the 
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peculiarities  of  both  diseases,  the  entire  previous  course,  elicited  by  the 
personal  history,  is  to  be  accurately  studied. 

Treatment. — The  therapy  of  lupus  and  of  the  other  forms  of  skin 
tuberculosis  consists  in  the  endeavor  to  remove  the  diseased  tissue  as 
radically  as  possible  without  causing  too  much  disfigurement  of  the  face 
by  cicatrization.  Undoubtedly,  excision  of  the  skin  down  to  the  subcu- 
taneous fatty  tissue  is  the  most  thorough  procedure  and  guards  against 
local  recurrence.  But  the  treatment  is  only  suitable  for  well-circum- 
scribed foci  which  do  not  extend  to  the  margins  of  the  orifices.  Smaller 
lesions  of  the  cheek,  forehead,  or  chin  can  be  excised  as  spindle-shaped 

FIG.  187. 


Atresia  of  mouth  and  nostrils  following  lupus.     (Le  Dentu.) 

flaps  and  the  edges  of  the  wound  then  sutured.  With  larger  defects  it 
is  best  to  resort  at  once  to  skin-grafting  according  to  Thiersch,  after  all 
hemorrhage  has  been  controlled.  The  larger  and  more  uniform  the 
grafts,  the  better  the  result  obtained,  for  the  scar  is  soft  and  even.  Occa- 
sionally, however,  a  pronounced  keloid  tendency  exists  at  all  the  sites  of 
operation,  so  that  indurated  strands  recur  after  every  excision  and  trans- 
plantation, as  well  as  after  other  procedures.  Good  results  are  obtained 
here  only  by  using  flaps  from  the  neighborhood,  with  pedicles,  such  as 
are  usually  employed  after  excisions  involving  the  orifices.  The  author 
has  also  used  repeatedly  extensive  flaps  without  pedicles  (for  instance, 
for  the  entire  cheek)  to  advantage,  according  to  the  directions  of  Krause. 


PLATE  X. 


Lymphatics  and  Lymph-nodes  of  the  Face. 
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Recurrences  in  the  form  of  discrete  nodules  are  rare  after  such  radical 
methods. 

In  other  cases  in  which  the  disease  involves  large  portions  of  the  face, 
the  nose,  cheeks,  and  lips  at  the  same  time,  thorough  removal  of  the  dis- 
eased tissue  can  be  accomplished  by  the  sharp  spoon,  as  first  stated  by 
v.  Volkmann.  If  one  scrapes  with  sufficient  force,  the  soft  infiltrated 
portions  yield,  and  can  thus  be  removed  from  all  the  pockets  in  the 
cicatricial  tissue.  After  scraping,  it  is  advisable  to  cauterize  superficially 
with  the  Paquelin  cautery,  so  that  any  foci  left  behind  will  be  destroyed. 
The  wound  is  then  dressed  with  aseptic  or  iodoform  gauze.  If  healthy 
granulations  have  sprung  up  in  the  region  operated  upon,  especially  with 
the  aid  of  mercurial  ointments,  these  should  be  removed  with  knife  or 
spoon  and  resort  had  to  Thiersch  skin-grafting.  The  parts  are  thus 
rapidly  covered  with  skin  and  distorting  scars  avoided  as  much  as  pos- 
sible. Suspicious  areas  should  be  scraped  repeatedly,  so  that  the  newly 
formed  nodules  are  destroyed  early.  The  method  is  also  indicated  if  the 
mucous  membrane  of  the  nose  is  much  diseased ;  the  soft  parts  are  widely 
slit  open  and  exposed,  and  the  interior  then  scraped  and  cauterized. 

The  results  of  these  procedures  are  comparatively  the  most  certain, 
although  recurrences  can  never  be  absolutely  prevented.  Besides  these 
methods,  ignipuncture,  as  practised  by  Besnier  with  the  pointed  tip  of 
the  galvanocautery  or  the  sharp  point  of  the  Paquelin  cautery,  is  recom- 
mended for  disseminated  nodules.  Hollander  has  substituted  a  hot-air 
apparatus  for  the  Paquelin  instrument  to  avoid  extensive  scarring. 
Although  a  smooth  and  soft  scar  results,  the  nodules  often  recur  rapidly 
within  it,  since  the  method  lacks  penetration  into  the  depths. 

A  number  of  remedies  tend  to  favor  separation  of  the  diseased  tissue 
by  strongly  irritating  the  skin.  Among  these  are  sublimate  applica- 
tions (1:1000)  of  Doutrelepont  and  the  strong  creosote-salicylic  acid 
plaster  of  Unna.  Another  method  of  Unna  consists  in  moistening  small 
pieces  of  wood  with  liquor  stibii  chlorati  and  inserting  them  in  the  skin, 
where  they  remain  forty-eight  hours. 

The  most  severe  reaction  takes  place  in  the  diseased  region  after  the 
use  of  Koch's  tuberculin. 

Even  though  the  investigations  of  v.  Bergmann  and  Schimmelbusch 
have  shown  that  the  cells  of  the  tubercle  do  not  tend  to  undergo  necrosis 
under  the  influence  of  tuberculin,  and  that  even  after  a  treatment  con- 
tinuing three  months  pieces  of  skin  with  tuberculous  foci  may  still  infect 
animals,  the  severe  inflammation,  which  may  be  so  intense  as  to  cause 
gangrene,  still  aids  in  the  separation  of  lupoid  masses.  The  nodules  and 
ulcers  disappear  and  scarring  sets  in,  as  in  lupus  infected  with  erysipelas. 
The  further  use  of  tuberculin  proves  that  the  local  reaction  is  the  main 
factor  in  the  breaking-down  of  the  foci,  for  as  soon  as  a  tolerance  is 
established  and  reaction  no  longer  sets  in,  even  the  free  and  long-con- 
tinued administration  of  Koch's  remedy  will  not  interrupt  the  rapid 
extension  of  the  disease.  The  intense  inflammation  in  the  lupoid  tissue 
which  occurs  after  even  a  single  dose  of  half  a  milligramme,  may  materi- 
ally aid  subsequent  scraping  with  a  sharp  spoon  in  robust  patients  with 
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extensive  lesions  as  yet  free  from  internal  tuberculosis;  otherwise  there 
is  little  occasion  to  use  this  remedy. 

Frequent  trials  have  been  conducted  of  late  with  the  Rontgen  rays 
(Kiimnaell).  Their  action,  as  well  as  that  of  the  very  slow  light- therapy 
of  Finsen,  seems  to  depend  chiefly  upon  an  artificial  inflammation  in  the 
cutis  (Finsen,  Lesser).  For  scars  which  remain  hypersemic,  repeated  mul- 
tiple scarification  with  the  finest  sharp  knife  may  be  used  (v.  Volkmann). 
The  most  difficult  cases  to  treat  are  those  in  which  the  mucous  mem- 
branes are  extensively  diseased  simultaneously  with  the  face.  While 
in  the  nose  radical  measures,  in  the  form  of  scraping  arid  burning  of 
the  interior,  may  be  resorted  to,  such  procedure  is  obviously  impossible 
in  the  mouth.  The  cicatricial  distortions  and  the  defects  which  follow 
lupus  itself  or  its  treatment  frequently  require  plastic  operations  which 
may  be  of  a  very  difficult  nature. 

Tuberculous  Adenitis. — In  the  face  the  only  important  localities  of 
tuberculous  lymph-nodes  are  the  regions  of  the  parotid  and  the  cheek. 
Palpable  nodes  with  the  characteristic  formation  of  abscesses,  ulcers,  or 
fistulse  are  found  most  frequently  in  front  of  the  ear.  They  occur  together 
with  the  usual  glands  about  the  lower  jaw  and  neck,  which  in  lupus  may 
be  considerably  swollen.  They  originate  from  the  superficial  facial 
lymph-nodes  lying  in  and  upon  the  parotid  gland.  Similar  proc- 
esses (abscesses,  etc.)  in  the  central  region  of  the  cheek  are  attributed 

by  Poncet  and  Albertin  to  en- 

FIG.  188.  largement  of  a  group  of  lymph- 

nodes,  accurately  described  by 
the  former.  These  so-called  com- 
missural  lymph-nodes  lie  in  front 
of  the  masseter  at  about  the  mid- 
dle of  a  line  drawn  between  the 
angle  of  the  mouth  and  the  base 
of  the  lobule  of  the  ear.  Their 
presence  has  been  confirmed  by 
Buchbinder  and  Kiittner.  (Fig. 
188.) 

Tuberculosis  of  the  facial 
bones  is  not  rarely  seen  in  chil- 
dren, generally  with  tuberculosis 
of  the  vault  of  the  skull  and  of 
other  bones  and  joints.  The 
margin  of  the  orbit,  especially 
in  its  outer  half,  is  most  fre- 
quently affected,  the  upper  quad- 
rant less  often  than  the  lower. 
A  swelling  below  the  lower  lid 
is  the  first  prominent  symptom 

which  leads  one  to  examine  the  abscess  lying  above  the  orbital  margin. 
If  this  be  opened  and  evacuated  by  means  of  an  incision  along  the 
margin,  the  edge  of  the  bone,  usually  pale  and  yellowish,  is  seen  exposed 


Tuberculous  glands  of  the  cheek  in  a  child  eight 
years  old,  swelling  about  2  cm.  from  angle  of  the 
mouth. 
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at  the  bottom  of  a  cavity  lined  with  tuberculous  membrane.  Its  more 
external  portions  are  generally  in  a  state  of  cheesy  softening,  and  by 
means  of  a  sharp  spoon  this  softened  portion  can  be  easily  scraped 
out  down  to  the  compact  healthy  bone. 

The  seat  of  the  disease  frequently  corresponds  to  the  junction  of 
the  malar  bone  with  the  upper  jaw.  After  the  tuberculous  masses 
have  been  thoroughly  removed  by  scraping,  the  entire  wound  is  tam- 
poned with  iodoform  gauze.  Discharging  fistulae  of  long  duration  form 
in  neglected  cases  after  the  abscess  has  ruptured  spontaneously  and 
sequestra  of  varying  size  have  separated.  In  the  meantime  scar-tissue 
develops  and  the  skin  becomes  united  to  the  bone,  so  that  disfiguring 
distortions  of  the  outer  palpebral  angle  and  of  the  lower  lid  (ectropium) 
result.  If  the  entire  malar  bone  is  sacrificed,  either  because  it  has  been 
removed  early  by  scraping  away  the  diseased  portions,  or  the  bone  has 
separated  by  itself  as  a  sequestrum,  disfiguring  depression  in  the 
cheek  remains  behind.  The  tuberculous  disease  of  the  mucosa  can 
extend  to  the  bony  framework  of  the  nose,  without,  however,  destroying 
the  bone  to  any  degree.  According  to  F.  Krause,  primary  tuberculosis 
of  the  bony  structures  of  the  nose  is  present  in  those  cases  in  which  cheesy 
sequestra  are  cast  off. 

Actinomycosis  of  the  face  starts  most  frequently  from  the  mouth  and 
then  involves  the  region  of  the  cheek,  lower  jaw,  or  malar  bone  and 

FIG.  189. 


Actinomyces. 

temple.  Cases  in  which  the  lips  and  lids  are  affected  are  rare.  Fre- 
quently the  neck  is  affected  with  the  face,  and  these  localities  are  invaded 
far  more  often  than  the  alimentary  and  respiratory  tract  or  the  skin  on 
other  parts  of  the  body.  This  is  proved  by  different  statistics,  notably 
those  of  Illich. 

The  possibility  of  an  infection  from  outside  has  been  shown  by 
cases  in  which  foreign  bodies  carrying  the  actinomyces  have  pene- 
trated the  skin.  The  clinical  symptoms  show,  however,  that  the  mouth 
is  the  most  important  starting  place  for  the  cases  in  which  the  infection 
is  localized  in  the  face.  The  fact  that  the  disease  appeared  in  the  cheek 
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FIG.  190. 


after  an  inflammation  in  the  vicinity  of  a  carious  tooth  or  after  its  extrac- 
tion, as  well  as  the  frequent  coincidence  of  the  affection  with  caries 
dentum,  would  arouse  suspicion  that  a  close  relationship  existed  between 
both  conditions.  The  fungus  seems  to  resemble  the  leptothrix  and 
other  microbes  in  that  it  finds  favorable  conditions  for  development  in 
the  mouth,  and  it  may  indeed  be  detected  in  the  cavities  of  carious  teeth, 
as  J.  Isreal  and  Partsch  have  shown.  Injury  to  the  mucous  membrane, 
such  as  may  occur  from  the  friction  of  the  sharp  edges  of  a  tooth  or  from 
the  extraction  of  a  tooth,  most  likely  favor  entrance  of  the  ray-fungus 
into  the  tissues.  It  seems  that  foreign  bodies  may  also  carry  it  from 
the  mucous  membrane  into  the  cheek,  since  infected  barley-grains  and 
other  vegetable  matter  have  been  found  in  the  actinomycotic  foci.  And 
the  habit  of  putting  the  husks  or  grains  of  cereals  into  the  mouth 
or  drawing  straw  through  the  teeth  is  frequently  admitted  by  patients. 
The  portal  for  entry  of  lesions  occupying  the  central  region  of  the  cheek 
may  be  the  vicinity  of  the  parotid  duct  or  the  orifice  itself  (Schlange), 

The  beginning  of  the  disease  upon  the  mucous  membrane  is  frequently 
not  noticed,  since  it  manifests  itself  at  first  as  small  painless  swellings, 
which  as  a  rule  slowly  increase  in  size.  From  the  region  primarily  in- 
fected the  inflammatory  infiltration 
invades  all  the  soft  parts  slowly, 
step  by  step,  until  by  a  direct  or 
indirect  route  it  reaches  the  skin. 
The  peculiar  inflammation  caused 
by  the  ray-fungus  is  characterized 
by  a  strong  preponderance  of  cellular 
proliferation  in  contradistinction  to 
the  degenerative  processes  of  other 
inflammation.  It  follows  that  the 
fungus,  as  it  develops  in  small  foci 
of  flabby  granulations,  gives  rise  to  a 
disproportionally  large  zone  of  newly 
formed  inflammatory  tissue  within 
the  soft  parts.  The  indurated  growth 
of  connective  tissue  which  results  is 
responsible  for  the  term  "board- 
like"  which  has  been  applied  most 
properly  to  the  entire  infiltration  (v. 
Esmarch).  When  a  focus  of  granu- 
lation-tissue reaches  the  surface,  it 
ruptures  with  the  discharge  of  a 

small  amount  of  thin  pus  containing  few  actinomycotic  granules.  The 
reactive  proliferation  of  the  tissues  then  brings  the  focus  to  the  surface, 
where  it  is  cast  off  like  a  foreign  body  (Schlange). 

The  shortest  route  for  this  slowly  progressive  process  lies  through  the 
cheek  in  front  of  the  masseter.  A  rather  circumscribed  infiltration, 
which  has  developed  within  a  few  weeks,  can  be  felt  in  the  central  or 
lower  parts  of  the  cheek.  By  palpation  from  within  and  without  this  is 


Actinomycosis  of  the  submaxillary  region. 
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hard,  dense,  and  nodular  to  the  feel.  If  the  portal  of  entry  is  situated 
at  the  upper  or  lower  jaw,  one  frequently  feels  a  strand  of  infiltrated 
tissue  going  to  the  starting  point  of  the  infection,  which  may  be  only 
a  carious  tooth.  Such  strands  are  not  infrequently  found  in  other 
places  under  the  mucous  membrane,  and  are  due  solely  to  incom- 
pletely absorbed  inflammatory  induration  of  the  tissues  through  which 
the  fungus  has  travelled.  Thus  they  accurately  show  the  course  that  the 
fungus  takes.  As  soon  as  the  hard  swelling  approaches  the  skin  the 
latter  assumes  a  slightly  reddish  or  more  brownish  hue,  and  softening 
occurs  in  different  places  with  the  formation  of  small  abscesses  which 
break  open  spontaneously.  A  peculiar  picture  finally  results,  since  the 
softened  portions  form  rounded  protrusions  which  are  generally  placed 
side  by  side.  About  the  cheek  and  neck  they  have  a  more  oblong  shape. 
When  the  extent  of  infiltration  is  slight,  there  may  be  a  single  small 
abscess,  such  as  is  often  found  in  the  cheek. 

Symptoms. — With  all  forms  of  facial  actinomycosis  starting  from  the 
upper  or  lower  jaw  or  the  buccal  mucous  membrane  trismus  is  an 
early  symptom  and  is  rarely  absent,  since  the  inflammatory  infiltration 
soon  spreads  to  the  muscles  of  mastication  and  may  completely  infiltrate 
them.  When  the  affection  involves  the  cheek,  the  masseter  is  often 
involved;  while  induration  of  the  malar  and  temporal  regions  involves 
the  pterygoid  muscles  as  well  as  the  temporal.  This  may  not  be  due  to 
a  continuation  of  the  process  from  the  cheek,  but  to  extension  along  the 
inner  side  of  the  ascending  ramus  of  the  lower  jaw.  If  the  deep  muscles 
of  mastication  are  involved,  the  extension  and  depth  of  the  infiltration 
explain  the  very  obstinate  course.  If  the  pathological  process  starts 
from  the  upper  jaw,  there  are  the  additional  dangers  following  extension 
from  the  pterygoid  muscle  to  the  base  of  the  skull  with  destruction  of  the 
latter.  In  neglected  cases  of  actinomycosis  of  the  parotid  and  masseteric 
region  extension  to  the  temple  may  occur  even  without  involvement  of 
ths  deeper  softer  parts;  here  the  entire  half  of  the  face  may  be  the  seat 
of  an  indistinct,  board-like  swelling,  which  at  first  presents  a  uniform 
surface,  but  later  shows  softened  foci,  abscesses,  and  fistulse.  Very 
rarely  the  involvement  is  marked,  the  upper  lid  and  eyelids  being 
affected. 

Course. — In  general  the  disease  runs  a  chronic  course.  Acute 
inflammation  at  the  point  of  entrance  is  to  be  ascribed  to  pyogenic 
organisms  which  can  easily  penetrate  from  the  mouth.  Abscesses 
developing  with  very  severe  symptoms  in  the  indurated  tissue,  as 
well  as  erysipelas  or  glandular  abscesses  and  swellings,  must  be 
attributed  to  the  same  cause,  since  they  do  not  occur  with  pure  actino- 
mycosis. Foul-smelling  abscesses  may  occur  from  secondary  infection 
with  putrefactive  germs.  The  combination  and  succession  of  different 
infections  can  obscure  entirely  the  characteristic  picture  of  actinomy- 
cosis. Inversely,  the  clinical  symptoms  sometimes  point  to  a  secondary 
invasion  of  inflamed  tissue  by  the  ray-fungus,  as  when  actinomycotic 
infiltrations  appear  in  the  vicinity  of  a  dental  fistula  which  has  developed 
after  rupture  of  an  acute  periosteal  abscess.  Granules  may  be  found  in 
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FIG.  191. 


the  discharge.  The  cooperation  of  pyogenic  germs  may  also  manifest 
itself  by  the  presence  of  fever,  which  in  the  pure  affection  is  generally 
absent. 

Diagnosis. — The  symptoms  and  course  are  distinguished  by  certain 
well-marked  characteristics.  The  most  important  are  the  absence  of 
fever  and  pain,  the  slow  development  of  the  advancing  infiltration,  its 
hard  consistence  and  not  sharply  circumscribed  contours,  and  the  ten- 
dency of  certain  portions  to  soften  and  form  abscesses.  Despite  all  these, 

clinical  pictures  may  result  which 
are  hard  to  distinguish  from  other 
affections.  When  softening  has 
not  occurred,  a  periostitis  with 
thickening  of  the  bone  may  be 
simulated,  since  the  infiltration 
begins  at  the  jaw  and  is  closely 
connected  with  the  bone.  In 
mixed  infection  the  character- 
istics of  actinomycosis  may  be 
entirely  in  the  background.  A 
large,  extensive  induration  in  the 
region  of  the  cheek,  malar  bone, 
or  temple,  may,  in  the  absence  of 
fistulse  and  abscesses,  suggest  a 
malignant  growth  such  as  sar- 
coma or  a  gumma.  As  a  rule 
continued  observation  decides 
these  cases,  since  eventually  the 
characteristic  softenings  take 

place  and  the  granules  can  be  detected  in  the  pus.  In  the  cheek 
anterior  to  the  masseter  the  process  is  frequently  small  and  rather  cir- 
cumscribed, so  that  its  disintegration  results  in  a  single  small  abscess 
whose  base  and  surroundings  show  little  or  nothing  at  all  of  the  char- 
acteristic hard  infiltration.  One  who  is  not  familiar  with  this  rather  fre- 
quent form  of  actinomycosis  may  easily  mistake  it  for  an  inflamed 
sebaceous  cyst.  Often  examination  of  the  buccal  mucous  membrane 
and  detection  of  a  strand  leading  to  the  jaw  aid  in  the  proper  diag- 
nosis, even  before  the  pus  with  its  granules  is  detected  on  incision.  A 
form  described  by  Karl  Koch  as  affecting  the  lower  lip  resembled  car- 
cinoma. 

Despite  the  typical  picture  of  actinomycosis,  it  may  occasionally  be 
difficult  to  detect  a  granule  in  the  pus. 

Prognosis. — The  prognosis  of  actinomycosis  is  not  so  bad  as  was 
formerly  believed.  As  Schlange  has  shown,  the  affection  shows  a  decided 
tendency  to  heal  spontaneously  when  it  involves  the  face.  The  most 
favorable  forms  are  those  of  the  cheek,  including  the  processes  extend- 
ing from  the  masseter  and  lower  jaw.  Inflammation  ascending  on  the 
inner  side  of  the  latter  will  even  heal  when  an  abscess  forms  and  dis- 
charges in  the  temporal  region.  The  conditions  are  less  favorable  if 
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extension  takes  place  from  the  upper  jaw  to  the  bone  of  the  skull  or  the 
anterior  surface  of  the  vertebral  column.  Otto,  Illich,  Partasch,  and 
others  report  a  number  of  permanent  cures,  particularly  of  affections  of 
the  face.  In  very  extensive  infiltrations  the  ray-fungus  may  penetrate 
the  thrombosed  veins  within  the  inflamed  tissue  and  thus  be  carried  fur- 
ther by  means  of  the  circulation. 

Treatment. — In  view  of  the  usual  favorable  course  the  treatment  no 
longer  consists  in  extirpation  of  the  indurated  areas.  Resection  of  the 
jaw,  formerly  practised,  has  also  been  discarded,  since  it  suffices  to  open 
the  abscesses  and  scrape  out  the  masses  of  granulation-tissue.  Yet  in 
large  infiltrations  a  single  operation  may  not  achieve  a  cure;  repeated 
incisions,  as  well  as  excision  of  fistulous  tracts,  may  be  necessary,  since, 
owing  to  the  peculiarities  of  the  entire  process,  the  separate,  often 
small  foci  of  granulation-tissue  and  pus  may  be  enclosed  in  thick  layers 
of  inflamed  and  indurated  tissue.  Antiseptics  have  never  been  employed 
in  v.  Bergmann's  clinic  excepting  the  use  of  iodoform  gauze  for  keeping 
open  the  incision,  just  as  it  is  used  for  other  abscesses  and  phlegmons. 
The  internal  treatment  with  potassium  iodide,  so  highly  lauded  by  vet- 
erinary surgeons,  is  followed  by  excellent  results  in  man,  according  to 
some  authors,  especially  in  the 
mild  forms.  In  the  above-men- 
tioned clinic,  however,  healing 
was  not  more  rapid  or  complete 
than  after  the  simple  procedures 
just  described.  In  a  recent  ex- 
amination of  most  of  these  pa- 
tients to  which  Schlange  and 
Otto  refer,  not  a  single  recur- 
rence was  detected. 

Syphilis  of  the  Face.— Of 
all  the  different  manifestations 
of  syphilis,  those  which  may 

ffive  rise  to  mistake  in  diaS"-  Chancre  of  the  chin  ten  days  after  infection  by  a  cut 
^  .  i  .  ,  .  ,  "  with  a  razor. 

nosis  claim  most  interest. 

The  primary  syphilitic  lesion  is  seated  comparatively  often  upon  the 
lips,  where  it  generally  develops  in  connection  with  rhagades.  It  may 
also  appear  in  other  parts  of  the  face,  such  as  the  cheek,  nose,  and  chin, 
when  as  a  rule  special  accidental  factors  are  at  play. 

In  v.  Bergmann's  clinic  the  author  has  seen  the  initial  sclerosis  develop 
three  times  upon  the  chin  from  the  infection  of  a  recent  wound  caused 
by  a  razor.  When  ten  days  old  it  formed  a  somewhat  elevated  ulcer  the 
size  of  a  twenty-five-cent  piece,  with  hard  and  wall-like  edges.  At  first 
sight  it  could  easily  be  mistaken  for  a  carcinoma,  yet  the  rapid  develop- 
ment of  the  ulcer,  the  greasy  and  smeary  appearance  of  its  surface,  and 
the  swelling  of  the  lymph-nodes  which  soon  follow,  rendered  the  diag- 
nosis easy.  Finally,  all  doubt  disappeared  with  the  development  of  the 
general  rash. 

The  later  forms  of  syphilis  may  also  simulate  other  diseases.  The  small 
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ulcers  are  easily  mistaken  for  the  nodules  and  ulcerations  of  lupus  when 
they  occur  in  large  groups  about  the  nose,  forehead,  upper  lip,  and  cheek, 
and  in  addition  are  accompanied  by  distorting  scars  or  defects.  They  are 
generally  covered  with  crusts  and  follow  papular  and  pustular  syphilides, 
and  more  particularly  small  gummatous  infiltrations  of  the  skin;  the 
resemblance  is  greatest  with  the  last  form.  The  base  of  these  ulcers  is 
excavated  and  covered  with  pus  and  their  borders  are  steep ;  in  contra- 
distinction to  this  the  ulcerations  of  lupus  are  shallow  or  more  elevated 
and  covered  with  granulations.  During  the  slow  course  which  charac- 
terizes lupus,  the  eruptions  recur  in  large  part  in  the  cicatricial  areas 
and  extension  into  the  surroundings  is  very  gradual;  the  ulcerating 
syphilide,  however,  spreads  rapidly  along  the  periphery,  while  the  centre 
heals.  By  the  confluence  of  several  ulcers  their  edges  take  on  peculiar 
shapes;  since  there  is  extension  on  one  side  and  cicatrization  on  the 
other,  semilunar,  kidney-  or  garland-shaped  lesions  result,  the  concave 
borders  of  which  are  always  in  a  process  of  healing.  To  confirm  the 
diagnosis,  one  must,  of  course,  look  for  other  syphilitic  processes  upon 
the  mucous  membranes  of  the  mouth  and  pharynx,  and  for  the  evidences 
of  earlier  syphilides.  The  conditions  are  most  uncertain  in  syphilis 
acquired  by  heredity  or  during  childhood,  for  lupus  is  common  in  early 
youth  also.  During  the  later  stages  the  syphilitic  saddle-nose  is  a  well- 
known  sign  differentiating  lupus  from  syphilis.  It  is  due  to  a  gummatous 
ostitis  of  the  bony  framework  of  the  nose.  Defects  in  its  cartilaginous 
portion  may  be  a  result  of  the  destruction  caused  by  lupus  as  well  as  of 
the  breaking-down  of  gummata. 

Larger  ulcerations  which  originate  from  gummatous  syphilides  of  the 
skin  or  the  subcutaneous  connective  tissue,  and  which  are  frequently 
seated  in  the  face  about  the  lips,  angles  of  the  mouth,  nose,  and  fore- 
head, may  suggest  carcinoma.  The  greatest  difficulties  are  encountered 
in  diagnosticating  the  condition  when  no  other  signs  of  syphilis  are  found 
besides  the  gummatous  ulcer,  or  when,  as  rarely  happens,  both  diseases 
occur  together,  or  the  carcinoma  develops  later  in  a  syphilitic  ulcer.  A 
well-marked  induration  of  the  wall-like  margin  surrounding  the  epi- 
thelioma  is  generally  present,  and  is  the  most  important  sign.  It  is 
absent  in  the  later  syphilitic  ulcers,  where  the  sharply  punched-out  edges 
spread  much  more  rapidly  than  in  carcinoma.  The  base  of  an  ulcerating 
gumma  is  covered  with  necrotic  tissue  which  is  still  adherent  to  the 
deeper  tissue,  and  which  extends  beneath  the  undermined  edges.  As 
soon  as  it  is  cast  off  by  suppuration  granulations  appear  in  its  place. 
In  contrast  with  this,  the  indurated  and  frequently  elevated  base  of  a 
carcinoma  is  fissured  and  bleeds  at  the  slightest  touch  or  when  an 
attempt  is  made  to  remove  the  strongly  adherent  crusts.  Frequently 
comedo-like  masses  of  cells  may  be  expressed  from  its  depths.  In 
certain  regions  of  the  face,  as  under  the  eye  and  in  the  nasolabial  fold, 
traction  on  the  skin  will  be  noticed  in  cancer,  so  that  folds  are  formed 
which  run  radially  to  the  tumor.  In  syphilis  this  occurs  only  with 
cicatrization  of  gummatous  ulcers  which  extend  very  deeply  into  the 
tissues  (Lang).  A  syphiloma  is  generally  not  accompanied  by  swelling 
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FIG.  193. 


of  the  lymph-nodes,  and  these  lack  the  hardness  of  the  carcinomatous 
glands.  Furthermore,  the  other  findings  are  important  in  enabling  a 
diagnosis  of  syphilitic  ulcer  to  be  made.  The  peculiar  rounded,  white, 
and  glistening  scar  which  takes  the  place  of  the  superficial  gummatous 
infiltration  of  the  skin  after  its  disintegration,  is  often  found  next  to  the 
ulcer  upon  the  forehead  and 
the  bridge  of  the  nose,  or,  if 
not  on  other  parts  of  the  body, 
upon  its  site  of  preference,  the 
anterior  surface  of  the  leg. 
Swelling  of  the  tibial  crest  is 
also  of  great  diagnostic  value 
here,  and  the  mouth  and 
pharynx  should  be  examined 
for  the  stigmata  of  the  disease. 
The  destruction  which  fol- 
lows the  gummata  of  acquired 
as  well  as  of  hereditary  syphilis 
is  very  extensive  in  the  face. 
(Fig.  193.)  Not  only  does  the 
saddle-nose  result  if  the  in- 
terior of  the  nose  is  diseased, 
but  a  gumma  of  the  skin  of 
the  nose  may  destroy  the  tis- 
sues deeply.  The  cartilage  of 
the  nose  is  exposed  at  the 
bottom  of  the  gummatous  ulcer 

and    breaks    down,  SO    that   the          ^esultsof  syphilis  of  face,  lids,  lips,  and   cheek ; 

restored   by   skin-flaps    without  pedicles.     Woman, 

entire    cartilaginous    nose    or     thirty  years  old;  infected  by  wet-nurse, 
portions  of  it,  such  as  one  ala 

or  the  cartilaginous  septum,  may  be  lost.  Perforations  of  the  bony 
roof  may  occur  at  the  bridge  of  the  nose.  If  destruction  of  the 
nose  takes  place  in  earliest  youth,  an  additional  and  usually  very 
marked  deformity  results  from  interference  with  growth.  Extensive 
distortion  and  stenosis  of  the  oral  and  palpebral  fissures  may  occur 
where  the  lips  and  lids  are  diseased.  Deep  and  extensive  gummata 
very  rarely  cause  such  pronounced  ravages  in  the  face  as  v.  Bruns, 
for  example,  has  pictured.  Here  small  holes  mark  the  site  of  mouth 
and  nose  which  open  into  the  centre  of  an  excavation  covered  with  ray- 
shaped  scars.  The  everted  eyelids  complete  the  hideous  sight,  which 
resembles,  according  to  Trendelenburg,  half-finished  anatomical  prepa- 
rations of  the  head. 

If  deeply  situated  gummata  do  not  break  down  and  ulcerate  early, 
they  may  form  flat  tumors  the  size  of  the  fist.  Owing  to  their  rather 
firm  consistence  and  the  slight  bluish-red  discoloration  of  the  skin,  they 
may  resemble  malignant  neoplasms;  in  the  region  of  the  cheek  and 
malar  bone  or  at  the  lower  jaw  they  may  be  mistaken  for  extensive 
actinomycotic  infiltrations  if  these  lack  the  characteristic  areas  of 
VOL.  I.— 32 
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softening,  and  the  fistulse  and  abscesses  so  typical  of  this  disease. 
Primary  involvement  of  the  bones  of  the  face  is  rare  when  compared 
with  the  frequency  with  which  gummata  spring  from  the  bones  of  the 
forehead  and  skull.  Gummatous  ostitis  and  periostitis  occasionally 
affect  the  zygoma,  jaw,  and  orbital  margin.  At  the  latter  site  a  soft 
infiltration  may  resemble  a  tuberculous  abscess  or  a  mass  of  granulation- 
tissue. 

Diagnosis. — It  need  hardly  be  mentioned  that  accurate  examination 
is  necessary  when  the  diagnosis  is  difficult,  and  that  here  the  course  of 
the  disease  must  be  carefully  observed.  Finally,  the  effects  of  potassium 
iodide  may  aid  in  establishing  a  diagnosis. 

Treatment. — As  soon  as  the  ulcerations  and  newly  formed  tissues 
above  described  are  recognized  as  syphilitic,  one  should  not  delay  general 
treatment.  The  efficiency  of  inunctions  and  the  iodides  can  be  materially 
enhanced  by  local  surgical  treatment.  Superficial  ulcers  present  a  clean 
surface  more  rapidly  when  an  aseptic  dressing  or  gray  ointment  is  applied 
while  the  softened  and  broken-down  gummatous  infiltrations  are  soon 
converted  into  nicely  granulating  wounds  after  the  undermined  skin  has 
been  split  and  their  surface  thoroughly  scraped  with  a  sharp  spoon. 

Anthrax  of  the  Face. — Malignant  pustules  or  anthrax  carbuncles 
occur  in  various  parts  of  the  face,  chiefly  in  individuals  whose  occupation 
requires  them  to  come  in  contact  with  the  cadavers  or  the  hides  of 
animals  suffering  from  anthrax.  The  infection  is  probably  brought  to 
the  face  most  frequently  by  the  contaminated  finger.  It  is  also  possible 
that  the  sting  of  a  fly  may  inoculate  the  poison.  W.  Koch's  statistics 
give  an  idea  as  to  the  frequency  of  involvement  of  the  face  as  compared 
with  other  external  parts  of  the  body.  The  face  without  the  forehead 
and  temple  was  involved  in  300  out  of  1077  cases.  The  face  and  hands 
undoubtedly  constitute  the  chief  external  localization  of  anthrax,  and  in 
the  former  its  circumscribed  form,  the  carbuncle,  is  most  frequent. 

The  diffuse,  cedematous  type  is  not,  however,- so  rare,  and  both  forms 
may  occur  together  when  marked  oedema  of  the  lips  and  lids  accom- 
panies the  carbuncles.  Embolic  anthrax  is  another  very  rare  form  of 
anthrax  of  the  skin,  first  observed  by  Weigert-Woldeyer.  It  appeared 
as  small  discolorations,  papules,  and  pustules  on  the  face  of  a  man  who 
died  of  anthrax  of  the  lungs  and  intestines. 

Symptoms. — The  small  red  and  very  itchy  spot  develops  into  a  minute 
bluish-red  vesicle  within  twenty-four  or  forty-eight  hours  or  several  days 
after  the  infection.  This  vesicle  is  filled  with  a  serohemorrhagic  fluid 
which  contains  many  anthrax  bacilli.  It  is  generally  regarded  as  harm- 
less by  the  patient,  who  scrapes  or  presses  out  its  contents,  or  aids  the 
spread  of  the  infection  locally  in  other  ways.  As  soon  as  a  dark  crust 
forms  upon  the  opened  vesicle  the  lesion  becomes  more  characteristic 
and  can  no  longer  be  mistaken  for  a  common  furuncle.  Small  amounts 
of  serous  fluid  soon  ooze  from  different  places  under  the  crust,  around 
which  the  much  inflamed,  reddened,  and  swollen  tissues  rise  like  a  wall. 
The  inflammatory  infiltration  spreads  along  the  periphery  and  into  the 
depths,  while  the  central  portions  break  down  and  are  converted  into 
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a  characteristic  slough;  thus  the  entire  process  may  become  very  exten- 
sive and  involve  the  entire  half  of  the  face.  As  a  rule,  however,  the 
gangrenous  portion  is  no  larger  than  a  quarter  of  a  dollar;  the  cedematous 
swelling,  however,  extends  far  into  the  surrounding  tissues.  It  is  espe- 
cially pronounced  about  the  lids  and  lips,  and  frequently  invades  the 
neck  when  the  pustules  are  on  the  cheek.  In  the  inflamed  and  infiltrated 
zone  surrounding  the  eschar  and  in  the  cedematous  portions  other  small 
serohemorrhagic  vesicles  appear,  which  may  also  be  converted  into  dark 
sloughs.  If  the  common  pyogenic  germs  participate  in  the  process,  the 
vesicles  become  filled  with  pus  and  purulent  fluid  exudes  from  under 
the  crust.  The  lymphatic  vessels  and  nodes  are  involved  very  early  and 
swell  into  painful  strands  and  nodes.  According  to  K.  Miiller,  pustu- 
lation  is  accompanied  in  one-fourth  of  the  cases  by  fever  which  is  often 
considerable.  As  a  rule  it  disappears  in  a  few  days  as  soon  as  the 
swelling  diminishes  in  the  inflamed  area.  In  the  severest  cases,  in  which 
the  infection  has  become  general,  and  diarrhoea,  delirium,  and  som- 
nolency characterize  the  disease,  fever  does,  however,  persist  until  death. 

Course  and  Prognosis. — The  course  and  result  depend  upon  the 
development  of  general  infection.  This  danger  is  imminent  and 
to  be  feared  in  every  case  of  anthrax.  The  germ  of  anthrax  is 
properly  regarded  as  one  of  the  most  dangerous  blood  parasites,  since 
general  infection  with  inflammation  of  the  internal  organs  is  fatal. 
Hence  the  efficiency  of  the  various  procedures  which  have  been  recom- 
mended for  external  anthrax  are  at  present  judged  by  their  properties 
of  either  preventing  or  assisting  the  invasion  of  the  general  circulation 
by  the  bacilli.  It  is  not  surprising  that  in  this  disease  simple  cuts  into 
the  inflamed  tissue  have  been  followed  by  poor  results.  The  lymph- 
and  blood-channels  are  thus  opened  up  for  the  microbes. 

Treatment. — Notwithstanding  the  great  danger  of  general  infec- 
tion, it  is  obvious  that  early  destruction  of  the  primary  focus  should 
prevent  extension  of  the  process.  And,  indeed,  this  has  been  accom- 
plished. Many  cases  with  favorable  termination  are  reported  by  those 
authors  who  have  excised  the  carbuncle  of  anthrax  or  cauterized  it 
by  means  of  heat  or  chemicals.  But  it  is  a  question  if  these  radical 
measures  do  not  possess  more  disadvantages  than  advantages.  If  the 
germs  are  in  a  condition  of  diminished  virulence,  the  opening  up  of 
bloodvessels  by  the  incisions  is  probably  followed  by  no  ill  consequence. 
Healing  takes  place  after  the  carbuncle  has  been  excised,  as  it  would 
occur  if  this  had  not  been  done.  If,  however,  the  surgeon  is  dealing 
with  very  virulent  germs,  the  slightest  mechanical  irritation  to  tissues 
laden  with  anthrax  germs  suffices  to  open  the  bloodvessels  and  thus  bring 
about  fatal  general  infection.  This  danger  is  present  in  all  procedures 
which  aim  to  destroy  the  primary  focus,  no  matter  whether  extirpation, 
cauterization,  the  injection  of  antiseptic  fluids,  or,  last  but  not  least, 
extirpation  of  the  swollen  lymph-nodes,  as  practised  by  some,  be  resorted 
to.  On  the  other  hand,  there  is  considerably  less  danger  of  general 
infection  if  external  anthrax  is  treated  by  conservative  measures.  Here 
the  tissues  are  left  to  combat  the  local  infection  without  aid.  The  best 
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preventive  against  general  infection  and  the  best  remedy  to  favor  healing 
is  absolute  rest  of  the  infected  tissues.  At  the  same  time  the  entire 
organism  should  be  strengthened.  The  correctness  of  such  therapy  is 
best  proved  by  a  number  of  successful  results  published  by  K.  Miiller. 
His  cases  in  part  were  very  severe.  To  these  can  be  added  several 
favorable  cases  of  external  anthrax  from  v.  Bergmann's  clinic,  in  which 
the  treatment  has  been  conducted  under  the  same  principles  for  years. 
The  site  of  local  infection  is  protected  as  far  as  possible  from  external 
influences  by  a  piece  of  gauze  covered  with  an  ointment,  and  the  entire 
body  is  strengthened  by  substantial  nourishment  and  cardiac  stimulants. 
By  these  means  it  often  takes  only  a  few  days  for  the  fever  and  swelling 
to  diminish  and  a  line  of  demarcation  between  the  eschar  and  granu- 
lation-tissue soon  forms. 

Defects  may  occasionally  follow  if  the  lips  and  lids  have  been  diseased, 
and  here  plastic  operations  may  be  necessary  later. 

Glanders. — The  nodules  and  ulcerations  of  glanders  have  their 
starting  point  in  the  mucous  membrane  of  the  nose,  mouth,  or  con- 
junctiva, but  they  may  also  occur  as  primary  infection  of  the  skin, 
especially  after  slight  injuries  of  any  part  of  the  face.  The  disease  is 
communicated  to  man  by  animals,  especially  horses,  suffering  from  the 
disease.  Nodular  inflammatory  infiltrations  form;  these  rapidly  change 
into  pustules  and  corroding  ulcers  with  undermined  and  sinuate  borders, 
so  that  extensive  destruction  of  tissue  takes  place.  Diffuse  phlegmonous 
infiltrations  of  the  skin,  resembling  severe  facial  erysipelas,  but  not 
advancing  like  this,  have  also  been  seen  in  this  rare  and  generally  fatal 
infection.  The  germ  of  glanders  has  a  tendency  to  spread  by  way  of 
the  circulation,  so  that  multiple  abscesses  form  in  the  internal  organs, 
the  muscles,  and  the  bone-marrow.  At  the  same  time  the  tissues  sur- 
rounding the  point  of  entrance  are  the  seat  of  suppurative  lymphangitis 
and  adenitis.  The  acute  form  of  glanders  runs  a  rapid,  fatal  course, 
with  high  fever;  in  subacute  cases  the  prognosis  is  somewhat  more 
favorable.  According  to  Bellinger,  about  half  of  the  latter  recover. 

The  chronic  ulcers  of  glanders  seen  in  the  face  may  be  very  difficult 
to  diagnosticate,  owing  to  their  stubborn  course  and  their  resemblance 
to  gummatous  ulcerations,  tuberculous  nodes  or  ulcers  (lupus  malleosus), 
or  actinomycosis  of  the  skin. 

Head  Tetanus. — The  germ  of  tetanus  may  gain  entrance  through 
any  wound  of  the  face  or  the  head  in  general  and  the  infection  induced 
by  its  results  in  a  pathological  picture  the  peculiarities  of  which  were 
first  pointed  out  by  Rose.  The  name  "head  tetanus"  has  been  applied 
to  this  form;  or,  since  the  portal  of  entry  is  an  infected  wound  situated 
in  the  parts  supplied  by  the  twelve  cranial  nerves,  and  its  chief  symptoms 
are  spasms  of  the  throat  similar  to  those  of  hydrophobia  or  paralysis  in 
the  region  of  the  facial  nerve,  it  has  been  called  tetanus  hydrophobicus, 
tetanus  facialis  (Rose),  or  tetanus  paralyticus  (Klemm). 

In  the  severe  acute  forms  of  head  tetanus  which  develop  a  few  days 
after  the  injury,  and  which  generally  end  fatally,  spasm  of  the  pharynx 
and  glottis,  suggesting  hydrophobia,  soon  sets  in,  owing  to  a  very  much 
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increased  irritability  of  the  parts.  There  are  tetanic  twitchings  of  the 
muscles  of  the  face  and  mastication,  which  are  already  in  a  state  of  tonic 
contraction,  arid  paralyses  of  the  cranial  nerves,  particularly  the  facial, 
appear.  The  muscular  spasm  may  extend  downward  to  the  neck,  trunk, 
and  extremities  (Brunner).  Death  occurs  from  suffocation  in  an  attack 
of  convulsions  (by  spasm  of  the  glottis  or  diaphragm)  or  through  cardiac 
paralysis. 

Course. — The  subacute  and  chronic  cases  run  a  course  of  from 
seven  to  twelve  weeks  and  offer  a  much  better  prognosis.  The  different 
symptoms  are  not  so  severe;  they  develop  more  slowly  and  may  be 
restricted  to  the  cranial  nerve  region.  Brunner  distinguishes  two  groups 
of  chronic  cases.  In  the  one  the  first  symptom  is  a  tonic  contraction 
of  the  muscles  supplied  by  the  facial  nerve  at  first  on  the  side  of  the 
injury,  or,  if  this  be  situated  mesially,  on  both  sides;  this  is  soon  followed 
by  the  so-called  trismus,  a  spasm  of  the  muscles  of  mastication,  at  first 
involving  the  injured  side.  In  the  other  group  paralyses,  especially  in 
the  facial  nerve  region,  accompany  the  spasms,  and,  like  these,  involve 
that  half  of  the  face  which  corresponds  to  the  infection.  Strangely 
enough,  these  paralyses  never  extend  to  the  motor  trigeminal  region. 
When  the  wound  has  been  situated  about  the  eye,  paralyses  of  the  oculo- 
motor and  trochlear  have  never  been  seen.  The  reason  why  the  facial 
nerve  is  affected  and  why  it  is  preferred  over  all  the  others  by  the  infection 
is  not  quite  clear.  Fever  does  not  generally  accompany  head  tetanus. 

Diagnosis. — The  diagnosis  may  be  particularly  difficult  in  the  chronic 
forms,  especially  when  a  wound  can  no  longer  be  found  and  paralyses 
are  absent,  since  trismus  is  present  in  all  kinds  of  inflammatory  infections 
of  the  face. 

TUMORS  OF  THE  FACE. 

Lipoma. — Fatty  tumors  of  the  face  are  not  frequent.  According  to 
Grosch's  statistics,  lipomata  had  their  seat  in  the  face  in  13  of  685  cases, 
the  frontal  and  temporal  regions  being  excluded.  This  corresponds  to 
1.9  per  cent.,  while  StolPs  figures  are  somewhat  higher,  namely,  5.26 
per  cent. 

In  part,  these  tumors  take  their  origin  from  the  subcutaneous  fat,  as 
in  the  rare  growths  seen  about  the  lower  jaw  over  the  masseter  or  on  the 
chin.  The  infrequent  lipomata  of  the  lids  and  the  bridge  of  the  nose 
are  also  seated  directly  under  the  skin.  In  the  lips  the  tumor  may  orig- 
inate from  the  subcutaneous  tissue,  the  muscular  layer,  or  the  structures 
about  the  glands,  so  that  it  may  approach  the  mucous  membrane  or  the 
skin.  In  contrast  to  the  circumscribed  subcutaneous  fatty  tumors  of 
these  regions  diffuse  growths  sometimes  occur  in  the  subcutaneous  tis- 
sues of  the  parotid  region  as  offshoots  of  large  fatty  masses  of  the  neck 
and  back  in  cases  of  multiple  symmetrical  lipomata.  The  deep  lipomata 
of  the  cheek  are  comparatively  more  frequent;  they  develop  from  its 
well-known  fatty  cushion,  the  corpus  adiposum  malse,  and  may  grow  to 
a  very  considerable  size  (v.  Bruns). 
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If  these  lipomata  of  the  cheek  grow  toward  the  mucous  membrane, 
their  position  is  directly  under  this,  and  they  project  into  the  mouth 
between  the  two  rows  of  teeth.  To  understand  the  position  of  these 
growths,  it  is  important  to  remember  that  the  fatty  cushion  surrounds 
the  anterior  edge  of  the  masseter  like  a  crescent,  so  that  it  stands  in  rela- 
tion with  the  skin  as  well  as  with  the  mucous  membrane.  This  is  shown 
by  the  horizontal  sections  of  Fr.  Merkel,  which  run  through  the  angle 
of  the  mouth  and  the  lobule  of  the  ear. 

Congenital  lipomata  are  rare.  Stoll  has  observed  them  in  the  cheeks 
and  eyelids;  Weinlechner,  in  the  latter  position. 

Anatomically  these  growths  of  the  face  are  either  simple  lipomata  with 
coarsely  lobulated  surface,  or  mixed  forms,  such  as  fibrolipomata  and 
angiolipomata.  They  are  not  always  well  encapsulated.  Small  tumors 
of  the  lips  and  cheeks  can  be  readily  shelled  out  of  the  tissues,  but  the 
more  extensive  growths,  especially  those  of  fibrous  or  telangiectatic 
structure,  may  grow  more  diffusely  into  the  surrounding  tissue  at  certain 
places.  The  skin  usually  suffers  no  change,  but  it  may  be  thinned,  and 
a  network  of  easily  visible  vessels  may  run  through  it  where  it  covers 
large  tumors  or  in  the  region  of  the  lids  and  lips. 

In  many  cases  the  disfigurement  caused  by  even  small  tumors  is  a 
sufficient  indication  for  operation.  Frequently,  however,  their  removal 
is  necessitated  by  annoying  disturbances,  as  when  they  are  seated  in  the 
lids,  lips,  or  under  the  buccal  mucous  membrane. 

Diagnosis. — The  diagnosis  is  not  always  easy,  especially  when  the 
lobulated  structure  of  the  surface,  in  general  so  characteristic,  is  not 
pronounced.  This  is  particularly  the  case  in  tumors  of  the  cheek,  which 
can  easily  be  mistaken  for  chronic  abscesses  or  cysts,  such  as  dermoid  or 
mucous  cysts  or  cystic  lymphangiomata.  The  history  of  a  uniform,  slow 
development,  the  transparency  of  the  cheek,  and,  in  doubtful  cases, 
exploratory  puncture  make  a  diagnosis  possible.  Fatty  tumors  in  the 
parotid  region  have  been  mistaken  for  growths  of  the  parotid  gland. 

Treatment. — The  operation  is  very  simple,  especially  if  the  growths 
lie  directly  under  the  mucous  membrane;  after  this  has  been  incised, 
the  smaller  tumors  can  easily  be  freed  from  their  surroundings.  In  the 
mucous  membrane  of  the  cheek  the  parotid  duct  must  be  guarded  against 
injury.  Larger  tumors  of  the  cheek,  in  the  parotid  or  facial  region,  are 
more  difficult  to  operate,  and  it  may  be  best  to  excise  the  tumor  in  small 
pieces,  if  necessary  from  different  incisions,  in  order  to  protect  the  nerve. 

Fibromata. — As  elsewhere,  fibroid  growths  of  the  face  form  a  large 
group  the  members  of  which  vary  considerably  in  their  external  shape 
and  histological  structure.  Very  frequently  they  stand  in  relation  to  the 
nervous  structures  of  the  cutis  and  subcutis,  and  not  a  few  are  accom- 
panied by  abnormal  pigmentation  of  the  skin. 

The  first  stage  of  fibromatosis  of  the  skin  is  found  in  the  flat  pig- 
mented  nsevus.  The  surface  of  this  may  be  smooth  or  the  seat  of  an 
abnormal  growth  of  hair.  The  cutis  here  has  a  structure  resembling  that 
of  the  soft  wart  or  soft  fibroma  of  the  skin  (fibroma  molluscum)  in  that 
a  connective-tissue  proliferation,  starting  from  the  finest  nerve-filaments, 
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is  present  in  all.  Soldan  has  recently  found  nerve-fibres  in  the  smallest 
foci  of  fibrous  tissue  and  of  cell-aggregations  in  the  flat  nsevus  and  in 
the  tissues  of  the  soft  wart,  which  latter  has  been  classified  by  v.  Reck- 
linghausen  among  the  lymphangiofibromata.  The  intimate  relation 
between  all  these  structures,  the  fibromata  mollusca  and  other  neuro- 
fibromata,  thus  finds  an  explanation,  and  the  frequent  transition  of  pig- 
mented  moles  into  massive  nsevi  with  plexiform  neurofibromata  seems 
clear.  The  pigmented  nsevus  is  a  congenital  anomaly  of  the  skin,  gen- 

FIG.  194. 


Fibroma  molluscum.     (Lanz.) 

erally  small  and  in  rare  cases  only  spreads  over  large  portions  of  the  face. 
Yet  it  may  involve  the  entire  half  of  the  face,  and  its  dark  color  and  soft 
hairs  may  suggest  the  skin  of  different  animals.  In  cases  of  multiple 
soft  fibromata  of  the  skin  a  number  of  pigmented  spots  or  larger  nsevi 
covered  with  hair  may  be  found  disseminated  over  the  entire  body,  and 
the  patient  frequently  states  that  the  site  of  the  nodular  and  lobulated 
skin  tumor  has  been  occupied  for  a  long  time  by  a  small  mole.  The  soft 
wart  is  another  similar  manifestation  of  this  generalized  disease  of  the 
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skin;  by  itself  it  forms  a  frequent  and  well-known  lesion  upon  the  skin 
of  the  face,  where  it  may  be  pigmented  and  covered  with  hair,  or  smooth 
and  like  the  normal  skin.  It  is  distinguished  from  the  congenital  wart 
by  its  consistency,  and  from  similar  structures  with  cornified  surface  by 
absence  of  proliferation  on  the  part  of  the  epidermis.  In  some  cases  the 
wart  is  a  congenital  structure;  in  others  it  has  appeared  in  youth.  But 
rarely  it  exceeds  a  hazelnut  in  size;  its  connection  with  the  skin  is  by 
means  of  a  broad  pedicle,  and  in  shape  it  is  rounded  or  more  lobulated. 
According  to  Soldan's  investigations,  the  soft  warts  pass  over  into  the 
tumors  known  as  fibromata  mollusca,  since  in  these  also  proliferation 
of  the  connective  tissue  of  the  nerve-filaments  is  the  most  important 
feature,  according  to  v.  Recklinghausen. 

The  soft  fibroma  begins  as  a  very  small  neurofibroma  in  the  papillary 
body  or  in  the  subcutaneous  tissue,  and  constitutes  a  superficial  or  deep 
nodule  which  is  frequently  covered  by  pigmented  skin.  In  the  face  it 
may  be  single  or  multiple,  and  in  the  latter  case  is  often  part  of  a  tumor 
formation  extending  over  the  entire  body.  The  first  stages  may  be  seen 
at  birth  or  during  the  period  of  development  in  the  form  of  small  soft 
protuberances  of  the  skin.  By  a  slow  growth,  larger,  lobulated  tumors 
are  formed  about  the  nose,  cheek,  lips,  and  lids,  and  eventually  enor- 
mous fantastical  growths,  such  as  are  best  pictured  in  the  numerous 
illustrations  of  Esmarch  and  Kulenkampff,  will  result,  together  with 
elephantiasis-like  structures  and  skin-pigmentations.  The  more  or  less 
pedunculated  fibroids  of  the  skin  which  are  occasionally  seen  in  the  face 
of  old  people  belong  to  this  group. 

In  larger  tumors  hard  tubercles  can  be  palpated  in  the  deeper  parts, 
provided  subcutaneous  nerves  also  participate  in  the  process  and  when 
a  proliferation  of  their  perineurium  and  endoneurium  leads  to  the  forma- 
tion of  large  and  small  fibroids.  Thus,  each  separate  nerve-filament 
will  often  take  on  the  shape  of  a  rosary.  The  interlacing  nerve-plexuses 
of  the  subcutaneous  tissue  thus  appear  nodulated,  and  constitute  the 
neurofibroma  cirsoides  of  P.  v.  Bruns  or  the  plexiform  neuroma  of  Ver- 
neuil  and  Virchow. 

Frequently  this  structure  is  placed  beneath  a  pigmented  nsevus,  and 
more  diffuse  proliferations  of  the  connective  tissue  of  the  cutis  may 
accompany  it.  According  to  P.  v.  Bruns,  the  most  frequent  site  is  the 
temple  and  the  upper  eyelid,  and  here  shallow  excavations  and  perforat- 
ing defects  in  the  underlying  bone  may  give  evidence  of  an  early  disposi- 
tion to  tumor-formation.  The  nose  and  cheek  are  less  often  affected.  A 
rare  condition  was  noticed  by  the  author  in  a  child  in  whom  the  branches 
of  the  facial  nerve  were  converted  into  thick  strands  and  beads  in  the 
deeper  parts  of  a  diffuse  swelling  occupying  the  cheek,  and  thus  consti- 
tuting the  chief  mass  of  the  tumor.  The  case  has  been  carefully  described 
by  Soldan.  By  careful  examination  and  palpation  of  soft  fibroids  of  the 
skin,  one  may  sometimes  detect  a  similar  plexiform  structure  in  the  cuta- 
neous nerves  which  have  undergone  fibrous  degeneration.  A  plexiform 
neuroma  on  a  small  scale  may  thus  be  occasionally  discovered  even  in 
smaller  tumors  or  somewhat  proliferated  naevi.  V.  Recklinghausen  has 
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drawn  attention  to  this  fact.     In  rare  cases,  plexiform  neuromata  have 
been  found  in  the  orbits  (Berlin). 

The  rather  indefinite  term  " elephantiasis"  is  frequently  applied  to  the 
larger,  more  massive  structures  of  this  kind  when  the  thickened  skin 
forms  long  pads,  folds,  flaps,  or  bags,  such  as  may  hang  over  the  face, 
neck,  or  chest  in  far  advanced  cases.  Elephantiasis  congenita  nervorum 
or  neuromatosa  then  corresponds  to  all  tumors  and  thickenings  of  the 
skin  which  result  from  fibrous  degeneration  of  the  nerve-branchings. 

All  these  forms,  no  matter  whether  they  form  large  or  small  tumors, 
histologically  stand  in  close  relation  with  each  other  and  with  the  same 
disease  of  the  nerve-trunks,  the  so-called  general  neuromatosis.  Hence 
the  most  manifold  transitions  and  combinations  are  seen  clinically. 
Probably  a  congenital  disposition  must  always  be  assumed,  for  the 
larger  tumors  generally  develop  from  small  skin-fibroids  or  beneath 
moles  limited  in  size  which  were  present  at  birth.  Inheritance  of  the 
disease  in  its  different  forms  has  also  been  observed  (Czerny,  v.  Esmarch, 
P.  v.  Bruns). 

The  disfiguring  structures  to  which  the  name  elephantiasis  of  the  nose 
is  given  occur  as  lobulated  protuberances  of  the  nasal  skin  or  as  giant 
growths.  According  to  their  histogenesis,  they  belong  in  part  to  the 
fibromata  mollusca  or  to  the  elephantiasis  of  the  nerves  in  general.  It 
may  require  a  microscopical  examination  to  decide  definitely  the  nature 
of  the  growths  here,  as  well  as  in  similar  lobulated  tumors  of  the  lids 
and  lips,  especially  when  a  plexiform  neuroma  which  might  prove  the 
nerve-involvement  is  concealed  by  the  tumor  or  when  everything  that 
might  suggest  an  extensive  neurofibromatosis  of  the  cutaneous  nerve  is 
absent.  The  elephantiasic  structures  developing  from  lymphangiomata, 
teleangiectasic,  or  inflammatory  hypertrophies  of  the  skin  may  have  a 
similar  appearance,  and  frequently  there  are  transitional  forms. 

The  growth  of  all  these  forms  of  neurofibromata  is  generally  slow. 
The  smaller  structures  rarely  show  an  increase  in  size  beyond  the  en- 
largement proportionate  to  the  general  development  of  the  body.  Even 
the  lobulated  tumors  which  develop  from  the  small  flat  thickenings  of  the 
skin  or  nsevi,  which,  as  a  rule,  are  present  at  birth,  require  years  to  assume 
a  large  size.  Such  enormous  structures  as  Billroth,  P.  v.  Bruns,  and 
others  have  seen,  and  as  v.  Esmarch  and  Kulenkampff  have  pictured 
in  their  atlas,  are  rare  in  the  face.  Hence  one  has  more  opportunity  to 
operate  on  the  small  soft  wart,  the  fibroid  involving  the  skin,  and,  above 
all,  the  pigmented  nsevus,  and  cosmetic  reasons  generally  form  the  indi- 
cation. Smaller  tumors  can  be  excised  and  the  skin-edges  sutured  after 
they  have  been  slightly  loosened  from  the  underlying  structures  and 
displaced;  plastic  operations  may  only  be  required  about  the  nose.  If, 
however,  the  defect  has  become  so  large  that  a  suture  would  cause  dis- 
tortion about  the  eyes,  mouth,  or  nostrils,  the  simplest  way  of  assuring 
rapid  and  safe  healing  would  be  grafting  by  Thiersch's  method.  Ele- 
phantiasis, however,  requires  much  more  extensive  operations,  which 
may  be  very  difficult  in  the  face,  for  the  fold  of  skin  and  the  degen- 
erated nerve-strands  of  the  subcutaneous  layer  must  not  only  be 
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removed,  but  large  areas  must  be  restored  by  means  of  plastic  opera- 
tions. In  extensive  tumors  hemorrhage  prevents  excision  at  one  sit- 
ting. Billroth  was  obliged  to  perform  twenty  operations  to  obtain  a 
good  result  in  a  case  in  which  the  entire  upper  half  of  the  face  was  the 
seat  of  long,  pendulous  folds,  starting  from  the  forehead  and  eyelids. 
The  most  serious  problem  in  such  large  structures  is  always  the  plastic 
repair.  Often  it  is  impossible  to  use  the  neighboring  skin  on  account 
of  the  size  of  the  growth;  or  else  slight  lesions,  such  as  soft  fibroids 
or  nsevi,  render  it  so  brittle  that  hardly  a  single  suture  will  hold.  Large 
nsevi  of  the  face  demand  equally  difficult  surgical  feats,  often  with  unsat- 
isfactory results,  especially  when  they  surround  the  palpebral  fissures  or 
involve  the  nose  and  extend  to  the  vermilion  borders  of  the  lips. 

As  a  rule,  removal  at  one  sitting  is  a  very  extensive  operation,  particu- 
larly in  children.  Hence,  one  excises  only  small  portions  and  covers 
the  defects  by  grafting.  Cicatricial  distortion  about  the  orifices  is  to  be 
avoided  as  much  as  possible,  and  here  one  succeeds  best  with  peduncu- 
lated  skin-flaps  from  the  vicinity.  In  many  of  the  successful  cases, 
however,  the  patient  would  have  preferred  the  nsevus  to  the  appearance 
which  follows. 

According  to  its  histological  structure,  the  keloid  must  also  be  classed 
among,  fibroids.  Although  the  form  characteristic  of  the  lobule  of  the 
ear  does  not  invade  the  face,  the  so-called  scar-keloid  is  very  common 
after  simple  wounds,  as  well  as  after  burns  and  ulcerative  processes  of 
the  skin.  The  ugly,  tumor-like  scar  following  a  w^ound  is,  as  a  rule, 
replaced  by  a  permanent  narrow  cicatrix  after  excision  and  suture; 
often,  however,  one  encounters  cases  in  which  there  is  a  striking  ten- 
dency to  form  thick  strands,  as,  for  instance,  in  lupus;  and  these  will 
recur  even  after  excision  and  grafting.  The  keloid  developing  upon  the 
scar  of  syphilitic  ulcers  sometimes  disappear  with  general  antisyphilitic 
treatment. 

A  rare  fibrous  neoplasm  occurs  at  the  bridge  of  the  nose.  It  is  related 
to  the  sincipital  encephalocele  at  its  typical  site.  It  is  a  flat  or  more 
pedunculated  tumor  at  the  root  of  the  nose,  and  may  reach  the  size  of  a 
fist.  Somewhat  thinned  skin  covers  the  growth,  which  extends  to  the 
downwardly  displaced  cartilaginous  portion  of  the  nose  and  to  the  lids. 
By  a  careful  histological  examination  such  tumors  sometimes  seem 
related  to  fibromata  or  fibrosarcomata  (Sklifowski) ;  at  other  times  they 
must  be  classed  with  other  connective-tissue  tumors. 

V.  Bergmann  reports  a  number  of  such  cases.  Hildebrand  describes 
a  large  teleangiectatic  glioma,  seated  upon  an  encephalocystocele.  And 
the  author  operated  upon  a  broad  flat  tumor  of  the  nasal  bridge,  which 
communicated  beneath  the  raised  left  nasal  bone  with  a  meningocele 
which  proved  to  be  a  lymphangiectatic  fibroma  (Grosser).  In  Erd- 
mann's  congenital  myoma  at  the  root  of  the  nose  a  connection  with  the 
cranial  cavity  is  probable,  although  not  proved  (v.  Bergmann). 

Owing  to  their  communication  with  the  interior  of  the  skull,  the 
removal  of  these  tumors  carries  with  it  great  dangers  of  meningitis. 
Infection  may  readily  be  transmitted  by  way  of  the  nose  in  such  cases. 
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The  neuropathic  papillary  fibromata  may  occasionally  form  large  and 
extensive  tumors  in  the  face.  They  are  present  in  their  first  stages  at 
birth  or  develop  in  earliest  childhood.  The  lesion  is  also  known  as 
neuropathic  papilloma  (Gerhardt)  and  nsevus  unius  lateris  (v.  Baeren- 
sprung),  etc.,  and  its  pathological  changes  consist  in  a  proliferation  of 
the  connective  tissue  of  the  cutis  with  marked  hypertrophy  of  the  papillae. 
A  certain  relation  with  the  nerves,  possibly  of  a  trophic  nature,  is  sus- 
pected, since  these  tumors  are  unilateral  and  sharply  limited  in  the 
median  line,  and  often  are  grouped  along  the  course  of  a  cutaneous  nerve. 
Perhaps  they  are  also  related  to  the  fibroma  molluscum  (v.  Winiwarter), 
yet  a  structure  similar  to  the  one  found  by  Soldan  in  the  soft  wart  and  the 
pigmented  ntevus  has  not  as  yet  been  described.  The  peculiar  unilateral 
distribution  of  these  papilomatous  growths  gives  evidence  of  a  close 
relationship  to  herpes  zoster.  Spiegelberg  records  a  typical  case. 

Lymphangioma. — Lymphangioma  simplex  or  racemosum  (Virchow), 
cavernosum  and  cystoides,  with  all  their  transition-forms,  are  rarely  seen 
in  the  face.  Generally  they  are  present  in  their  first  stages  at  birth.  As 
cavernous  or  mixed  type,  their  favorite  site  is  the  region  of  the  upper  or 
lower  lip  (macrocheilia),  or  of  the  cheeks  (macromelia).  When  diffuse, 
they  are  generally  simple  or  cavernous,  while  the  circumscribed  tumors 
usually  seen  about  the  cheek  are  as  a  rule  made  up  of  one  or  more 
cysts. 

Lymphangiomata  enlarge  very  slowly  though  steadily.  Sometimes 
they  remain  stationary  for  a  time,  to  increase  again  in  size  by  more  rapid 
growth.  Thus  small  tumors  which  involve  a  lip  or  only  half  of  it,  occa- 
sionally only  one  eyelid,  stand  in  contrast  to  tumors  in  which  the  entire 
half  of  the  face,  including  the  lids,  lips,  temple,  forehead,  and  side  of  the 
nose,  is  converted  into  a  shapeless  swelling.  The  consistency  is  either 
uniformly  soft  or  rather  firm,  and  compression  often  diminishes  some- 
what the  size  of  the  spongy  tumor  mass  which  has  its  seat  in  the  cutis  and 
subcutis  or  spreads  through  the  entire  thickness  of  the  lips  and  cheek. 
The  skin  is  intimately  connected  with  it,  and  hence  cannot  be  raised  in 
folds.  In  appearance  it  does  not  differ  from  normal  skin,  and  the  bluish 
or  reddish  tinge  characteristic  of  hsemangiomata  is  absent.  Extensive 
growths  with  thickening  of  the  skin  and  hyperplasia  of  the  connective 
tissue  have  been  termed  lymphangiectatic  elephantiasis  in  contrast  to 
the  telangiectatic  and  neuromatous  forms.  Even  without  much  spread- 
ing, considerable  swellings  may  form  in  rather  circumscribed  areas  of 
the  face,  such  as  the  lips;  these  may  be  three  to  five  times  broader  and 
longer  than  normal;  the  upper  lip  may  project  forward  as  an  immovable 
proboscis,  and  the  lower  lip  may  sink  downward  by  its  own  weight  so 
that  the  mouth  remains  open.  In  marked  cases  of  macrocheilia  the 
development  of  the  upper  and  lower  jaw  may  be  interfered  with.  Such 
cases  have  been  seen  by  Wegner  and  Trendelenburg.  Congenital  lymph- 
angiomata  may  occur  in  the  lids,  but  this  locality  is  very  infrequent. 
Esmarch  and  Kulenkampff  cite  only  two  instances,  Beyer  a  third  one. 
The  neoplasms  here  appeared  as  elephantiasis-like  thickenings  of  the 
upper  eyelid,  which  overhung  the  eye  as  a  large  fold.  In  other  cases 
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reported  by  Sachs  the  lymphangiomata  of  the  lids  and  lid-edges  were 
only  of  slight  extent.  Extension  of  the  growth  from  the  cheeks  to  the  lids 
is  more  frequent  than  their  primary  development  in  the  latter  situation. 
They  may  also  spread  still  further  into  the  orbits  (Wiesner).  Besides 
the  frequent  combination  of  macrocheilia  with  macromelia,  the  condi- 
tion of  the  tongue  which  is  known  as  macroglossia  may  be  present.  A 
very  peculiar  case  of  bilateral  macromelia  is  reported  by  Lannelongue. 

There  are  a  number  of  pathological  lesions  of  the  skin  which  are 
generally  classified  among  simple  lymphangiomata.  These  are  the  dif- 
ferent forms  of  pigmented  nsevi,  the  lenticular  spots  (lentigines),  freckles 
(ephelides),  and  fleshy  warts  (verrucse  carnese).  Ziegler  states  in  his 
Text-book  of  General  Pathology  that  rounded  or  cord-shaped  areas  of 
cells  are  found  in  all  these  structures  within  their  connective-tissue 
stroma.  These  must  probably  be  looked  upon  as  the  enlarged  and 
proliferated  cells  of  the  lymphatics.  Soldan  has  shown,  as  stated  above, 
that  part  of  these  structures  belong  to  the  neurofibromata. 

The  cystic  lymphangioma  of  the  face  is  also  congenital  and  most  often 
located  in  the  cheek.  It  may,  however,  develop  from  the  cavernous  form. 
In  the  latter  case,  it  generally  spreads  diffusely  (E.  Miiller). 

Circumscribed  tumors,  on  the  other  hand,  belong  more  to  the  pure 
cystic  types.  In  part  the  skin  over  these  structures  is  non-adherent  and 
not  otherwise  changed;  in  part  it  is  of  bluish  tinge,  since  the  contents 
of  the  cysts  shine  through.  Both  simple  and  compound  lymphatic  cysts 
may  be  found  in  the  cheek,  as  in  the  somewhat  more  frequent  hygroma 
cysticum  congenitum  of  the  neck  (Ranke).  An  acute  increase  and 
decrease  in  size  belongs  to  the  clinical  picture  of  all  lymphangiomata. 
Inflammatory  processes  must  be  assumed  in  most  cases  as  a  cause  for 
this  condition.  That  inflammation  really  occurs  can  no  longer  be 
doubted  after  Tavel  has  found  streptococci  in  the  tissues.  In  lymphan- 
giomata more  than  elsewhere  the  conditions  are  most  favorable  for  the 
transport  of  germs  from  the  mucous  membrane  of  the  mouth  and  lips 
into  the  tissues  of  the  tumor.  Other  portals  of  entry  are  abrasions  and 
eczematous  areas  about  the  lips  and  cheeks  or  the  lymphatic  fistulse 
which  sometimes  develop  when  a  varicose  lymphatic  of  the  skin  ruptures 
spontaneously.  Depending  upon  the  varying  degrees  of  infection,  the 
inflammation  may  disappear  in  a  few  days,  or  else  the  pus  breaks  through 
and  discharges.  The  growth  of  the  tumors  is  accelerated  in  successive 
stages  by  frequent  inflammations,  similar  to  the  increase  in  size  noticed 
in  elephantiasis  arabum  after  erysipelas.  Occasionally  inflammation  in 
the  lymphangiomatous  tissue  leads  to  occlusion  of  the  lymphatics  and 
shrinkage  of  the  connective  tissue. 

Diagnosis. — The  forms  of  lymphangiomata  appearing  as  macromelia 
and  macrocheilia  hardly  ever  give  rise  to  mistakes  in  diagnosis.  The 
unchanged  condition  of  the  skin  distinguishes  these  growths  absolutely 
from  the  closely  allied  angiomata.  The  discoloration  of  the  skin  alone 
betrays  the  presence  of  bloodvessels  in  the  latter,  as  in  the  two  cases  of 
Trendelenburg,  in  which  the  condition  of  macrocheilia  depended  upon 
diffuse  angiomata. 
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The  diagnosis  is  most  difficult  in  circumscribed,  cystic  lymph- 
angiomata,  which  can  easily  be  mistaken  for  other  cystic  growths,  espe- 
cially when  the  skin  is  easily  movable  and  does  not  form  part  of  the 
tumor.  Thus  the  general  appearance  of  a  case  reported  by  Rarike, 
in  which  a  walnut-sized  lymphatic  cyst  extended  into  the  sphenomaxil- 
lary  fossa  without  being  in  relation  with  either  skin  or  mucous  mem- 
brane, corresponded  very  closely  with  an  echinococcus  cyst  observed  in 
v.  Bergmann's  clinic.  In  the  parotid  region  the  surgeon  must  have  in 
mind  cystic  tumors  of  the  parotid  gland,  especially  when  he  is  dealing 
with  an  aggregation  of  cysts  below  and  in  front  of  the  lobule,  provided 
the  skin  over  the  tumor  does  not  appear  thinned  and  translucent. 
Branchial  cysts  of  this  region  may  also  resemble  the  larger  lymphatic 
cysts  when  they  extend  to  the  cheek.  If  the  contents  do  not  permit  a 
diagnosis,  it  can  only  be  established  by  finding  lymphatic  endothelium 
or  different  forms  of  epithelium  in  the  walls  of  the  cyst  by  microscopic 
examination.  Mucous  cysts  of  the  labial  mucous  membrane  are  distin- 
guished by  their  seat,  their  rather  rapid  development,  and  their  mucous 
contents.  On  the  other  hand,  the  growths  may  well  be  mistaken  for 
lipomata  of  the  cheek,  especially  when  small  cysts  lie  in  much  prolifer- 
ated connective  tissue  and  fat;  with  such  combination  of  tissues  the 
nature  of  the  tumor  may  be  undecided  even  at  the  time  of  operation. 
If  a  puncture  is  considered  necessary  to  decide  the  character  of  the 
fluctuating  tumor,  it  is  better  to  perform  this  from  the  skin  than  from 
the  mucous  membrane,  since  an  infection  may  readily  enter  from  the 
latter  and  there  find  conditions  most  favorable  for  further  development 
in  the  lymphangiomatous  tissues. 

Treatment. — The  therapeutics  of  facial  lymphangiomata  may  present 
the  greatest  difficulties,  since  only  the  few  circumscribed  cases  of  slight 
extent  are  suited  for  complete  extirpation.  In  diffuse  forms  of  the  face 
such  extensive  excisions  as  are  practised  at  the  neck  and  other  parts  of 
the  body  are  impossible.  One  cannot  operate  radically  to  any  degree 
in  those  extensive  cases  of  macromelia  and  macrocheilia  in  which  the 
abnormal  tissue  often  reaches  to  the  mucous  membrane,  without  risking 
injury  to  the  branches  of  the  facial  nerve.  If,  however,  portions  of  the 
tumor  are  left,  these  continue  to  grow.  Since  the  patients  are  mostly 
children,  all  interference  is  rendered  difficult  by  the  small  size  of  the 
parts;  and  the  fact  that  one  cannot  operate  long  and  extensively  makes 
radical  removal  of  the  tumor  impossible.  An  improvement  follows  the 
procedure  recommended  by  Wolfler:  to  merely  incise  the  cystic  lymph- 
spaces  and  then  allow  them  to  heal  after  packing.  Nasse,  however,  has 
properly  drawn  attention  to  the  dangers  of  an  infection.  Inflammation, 
which  is  almost  unavoidable  with  this  long-continued  open  treatment, 
rapidly  spreads  in  the  intact  portions  of  the  tumor.  Even  where  no 
infection  follows,  a  protracted  discharge  of  lymph  is  not  unimportant  in 
children.  Similar  considerations  hold  good  for  the  wedge-shaped  exci- 
sions in  macrocheilia.  Inflammation  and  suppuration  can  result  from 
this  procedure,  which  does  improve  the  appearance  of  the  lips,  although 
it  leaves  tumor-tissue  behind.  Weinlechner  and  Trendelenburg  report 
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satisfactory  results  after  wedge-shaped  excisions  from  the  diseased  lip. 
It  follows  that  only  procedures  less  difficult  and  dangerous,  but  also 
less  efficient,  can  be  recommended  for  extensive  lymphangiomata  of  the 
face  of  simple  or  cavernous  type.  Resort  must  be  had  to  the  parenchy- 
matous  injection  of  irritating  fluids  causing  inflammation.  Tincture  of 
iodine  (Trendelenburg)  and  solution  of  zinc  chloride  (Maas)  have  been 
employed  with  success,  especially  in  the  cystic  lymphangiomata. 

In  connection  with  lymphangiomata,  there  still  remain  those  swellings 
and  tumefactions  of  the  facial  skin  which  depend  upon  chronic  hyper- 
plasia  secondary  to  chronic  or  frequently  repeated  irritation.  Here  there 
generally  is  a  connective-tissue  proliferation  with  dilatation  of  the  lymph- 
and  blood-channels  in  the  skin  and  subcutaneous  tissues.  A  thickening 
of  the  skin,  termed  elephantiasis  or  pachydermia  lymphangiectatica 
acquisita,  has  already  been  considered  as  a  result  of  frequently  recurring 
erysipelas.  The  thickening  of  the  skin,  which  involves  the  entire  face 
or  only  parts  of  it,  is  increased  by  every  extension  of  the  erysipelas. 
The  disease  is  only  rarely  seen  in  the  face;  it  occurs  more  frequently 
about  the  extremities. 


FIG.  195. 


FIG.  196. 


Bhinophyma  before  and  after  wedge-shaped  excision. 


The  well-known  scrofulous  swelling  which  so  frequently  involves  the 
upper  lip  of  children  is  closely  related  to  these  growths  of  the  skin.  The 
condition  is  accompanied  by  abrasions  and  eczematous  patches,  which 
set  up  a  continuous  or  successive  irritation  and  inflammation.  As  soon 
as  the  labial  mucous  membrane  heals,  the  swelling  slowly  disappears. 
Similar  thickenings  are  seen  as  a  result  of  lupus  affecting  the  lips. 

The  treatment  of  all  these  diffuse  swellings  requires  removal  of  the 
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cause;  only  extensive  structures,  such  as  occur  about  the  lips  and  lids, 
demand  operative  interference. 

The  elephantiasis-like  thickening  of  the  nose  developing  after  acne 
rosacea  requires  a  distinct  place.  It  is  seen  in  elderly  individuals, 
especially  drinkers,  and  reaches  its  highest  degree  as  rhinophyma.  While 
in  other  parts  of  the  face  there  are  merely  dark-red  spots  or  soft  nodules 
with  widely  dilated  vessels,  the  nose  is  beset  with  dark-red  tumor-like 
nodes  and  lobulated  structures.  Histologically  these  consist  chiefly  of 
a  connective-tissue  hypertrophy  with  dilatation  of  the  bloodvessels  and 
hypertrophy  or  cystic  degeneration  of  the  sebaceous  glands.  They  are 
distinguished  from  other  forms  of  elephantiasis  in  that  they  remain 
restricted  to  the  nose.  Part  of  the  skin-follicles  of  the  diseased  area 
suppurate,  while  the  excretory  ducts  of  others  appear  like  deep  pores 
and  give  the  dark-purplish  soft  tumors  a  spongy  appearance.  In  addi- 
tion to  these  changes,  Brian  encountered  a  chondroma  of  the  nasal 
cartilage.  A  difference  of  opinion  exists  as  to  the  primary  cause  of  the 
lesion,  whether  this  is  the  connective-tissue  proliferation  (v.  Hebra),  the 
degeneration  of  the  sebaceous  glands  and  inflammation  of  their  sur- 
roundings (Lassar),  the  dilatation  of  the  bloodvessels  (Lesser),  or  the 
trophic  disturbances  following  a  primary  angioneurosis  (Kaposi,  Dohi). 
Operative  removal  of  the  tumor-like  masses  has  been  accomplished  with 
the  knife  or  with  the  thermocautery  on  account  of  the  profuse  bleeding. 
An  excellent  result  has  been  obtained  by  Dieffenbach  in  an  advanced 
case  by  means  of  wedge-shaped  excisions. 

Haemangioma. — It  follows  from  the  different  statistics  collected  by 
Trendelenburg  that  the  chief  form  of  hsemangiomata,  the  simple  and 
cavernous  angiomata,  have  their  site  of  preference  in  the  face.  Two- 
thirds  of  all  angiomata  are  found  here.  It  is  a  peculiar  fact  that  about 
two-thirds  of  the  cases  occur  in  the  female  sex.  According  to  their 
distribution  among  the  different  areas  of  the  face,  Virchow  distinguishes 
auricular,  labial,  nasofrontal,  palpebral,  and  buccal  angiomata.  Accord- 
ing to  Trendelenburg' s  collection  of  170  cases,  the  tumors  of  the  cheek 
and  forehead  exceed  the  others  in  frequency,  then  follow  those  of  the 
lips,  nose,  aural  region,  and  eyelids.  In  general,  this  corresponds  with 
other  statistics,  for  instance,  those  of  Bittner.  It  is  clear  that  all  parts 
of  the  face  can  be  affected.  Virchow  has  attempted  to  explain  their 
remarkable  preference  for  certain  regions  by  embryonal  conditions,  in 
so  far  as  he  assumed  a  certain  relationship  to  the  fetal  clefts.  Very 
slight  irritations  may  suffice  to  bring  about  a  more  marked  development 
of  vessels  in  the  margins  and  surface  of  these  clefts,  which  in  their  normal 
state  are  very  vascular.  This  may  possibly  show  a  nsevus,  or  may  remain 
latent  for  the  time  being,  to  become  manifest  later.  Against  this  theory 
of  fissural  angiomata  Trendelenburg  has  pointed  out  that  angiomata 
occur  in  all  parts  of  the  face  and  are  absent  where  clefts  have  formed. 

The  cutaneous  form  of  the  simple  angioma  is  generally  first  noticed  at 
birth  or  soon  after.  On  account  of  its  location  the  deep  angioma,  how- 
ever, is  frequently  detected  later,  when  the  growth  becomes  more  rapid 
and  the  skin  is  involved.  The  original  spot  resembles  a  flea-bite,  with 
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minute  radially  placed  vessels.  With  or  without  temporary  cessations, 
it  very  soon  develops  to  a  superficial  or  flat  telangiectasis,  and  its  growth 
is  so  rapid  that  it  can  involve  the  entire  half  of  the  face  within  one  or 
two  years.  On  the  other  hand,  the  telangiectasis  may  already  be  of 
large  extent  at  birth  and  lacking  independent  growth,  only  enlarging 
with  the  general  development  of  the  body  (nsevi  vasculosi).  Besides  the 
flat  superficial  angiomata,  lobulated  tumor-like  growths  are  frequently 
present  in  the  face.  According  to  their  seat  and  extent  within  the  tissues, 
they  may  have  a  very  varied  external  shape  and  color.  If  the  vessel- 
changes  take  their  start  in  the  subcutaneous  connective  tissue,  the  skin 
over  the  swelling  may  be  unchanged ;  at  the  most  a  bluish  discoloration 
is  noticed  when  the  vessels  are  overfilled  by  crying  out,  straining,  or 
stooping.  If  the  skin  is  involved,  no  matter  whether  a  cutaneous  an- 
gioma  has  spread  to  the  depths  or  a  deeply  seated  growth  reached  the 
surface  and  then  flatly  spread,  punctiform  or  more  extensive  angiomata 
are  visible  upon  the  protuberances  and  folds  of  the  bluish  skin.  About 
the  lids,  lips,  and  nose,  especially,  these  forms  grow  to  dark-blue,  lobu- 
lated tumors  resembling  blackberries;  more  rarely  they  form  peduncu- 
lated  or  larger,  soft,  elastic  and  lobulated  tumors.  They  may  in  part 
pass  over  to  the  cavernous  form,  and  like  these  may  swell  and  permit 
of  compression.  When  a  communication  with  larger  arterial  vessels  is 
present,  distinct  pulsation  may  exist  (arterial  angioma). 

A  comprehensive  list  of  very  instructive  cases,  giving  instances  of  the 
different  forms  and  the  various  regions  of  the  face  which  may  be  involved, 
has  been  given  by  Virchow  in  his  book  on  tumors,  and  also  by  V.  v. 
Brims,  Trendelenburg,  v.  Esmarch,  and  Kulenkampff.  An  angioma  of 
the  lips,  especially  the  upper  one,  may  bear  a  great  resemblance  to 
macrocheilia  due  to  lymphangioma.  Here  the  changes  in  the  vessels 
either  involve  the  entire  lip  or  else  extend  more  toward  the  skin  or 
mucous  membrane.  The  affected  upper  lip  hangs  over  the  mouth  as 
an  irregular  blue  swelling,  while  the  lower  lip  projects  like  a  proboscis. 
Compression  diminishes  the  size  of  the  mass,  while  stooping  or  crying 
out  increases  it  considerably.  Emotional  states  also  act  in  this  way,  and 
it  is  said  of  Emperor  Leopold  that  his  lower  lip  hung  down  to  his  chin 
when  in  anger  (Grafe,  cited  by  Virchow).  Of  other  angiomata,  those 
which  involve  the  lids  either  primarily  or  by  extension  from  the  temporal 
or  nasofrontal  regions  are  of  importance  on  account  of  the  danger  to 
the  eyeball  when  the  growth  spreads  into  the  orbit.  Fatty  tissue  often 
accompanies  those  angiomata  of  the  cheek  which  have  developed  from 
the  subcutaneous  structures;  hence  they  have  been  termed  lipogenous 
angiomata  by  Virchow.  Several  similar  cases  involving  the  lids  have 
been  noted  by  Stoll. 

Spontaneous  retrogression,  hemorrhage,  and  inflammation  are  impor- 
tant phenomena  during  the  course  of  a  simple  angioma.  It  has  been 
repeatedly  observed  that  small,  as  well  as  large  and  flat,  angiomata  may 
disappear  partially  or  entirely  by  obliteration  of  the  vessels.  Injury  to 
the  thin  and  vulnerable  skin  is  followed  by  inflammations  which  often 
give  the  first  impulse  to  this  process,  and  the  subsequent  ulcerations 
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and  cicatrizations  aid  considerably.     The  hemorrhages  occurring  from 
a  simple  angioma  are  not  marked  and  can  easily  be  controlled. 

Despite  their  slower  growth,  cavernous  angiomata  may  appear  as  large 
tumor-like  structures,  especially  about  the  lips,  lids,  and  cheeks  By  a 
proliferation  of  their  peculiar  spongy  network  they  may  also  extend  to 
beneath  the  mucous  membrane  of  the  lips,  cheeks,  and  gums.  The  first 
appearance  of  the  growths  may  be  traced  to  birth  or  to  the  first  months 
of  life,  but  they  may  also  develop  later  in  life,  and  here  their  cause  is 
said  to  be  occasionally  traumatic.  As  flat  elevations  of  the  skin  they 
are  spread  diffusely  over  large  areas,  such  as  the  cheek,  temple,  or  sub- 

FIG.  197. 


liObulated  hsemangioma. 

maxillary  region.  Since  the  neoplasm  develops  in  the  subcutaneous 
tissues,  the  skin  is  perfectly  normal  or  else  thinned  out  in  different 
places,  with  bluish  discolorations.  At  other  times  the  tumor  forms  cir- 
cumscribed, grape-like  or  lobulated,  soft  masses,  over  which  the  thinned 
epidermis  is  of  bluish-black  color.  The  cavernous  growth  rarely  spreads 
so  much  as  in  the  case  described  by  Bittner.  Here  the  tumor  involved 
the  entire  half  of  the  face  and  head  of  a  thirteen-year-old  girl,  together 
with  the  mucous  membrane  of  the  mouth,  and  its  numerous  clefts  and 
interstices  stood  in  relation  with  the  intracranial  vessels. 

Symptoms. — Besides  the  bluish  discoloration  and  the  pain,  dependent 
upon  their  intimate  connection  with  the  nerves,  the  chief  symptom  of 
these  tumors  is  their  property  of  disappearing  upon  pressure  and  again 
VOL.  I.— 33 
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swelling  up.  This  is  much  more  marked  here  than  with  the  tumor-like 
subcutaneous  angioma. 

In  rare  cases  the  tumor  of  the  lips  and  cheeks  is  made  up  of  a  large 
convolution  of  varicose  veins,  which  are  in  communication  with  the 
facial  vein  (angioma  racemosum  venosum).  The  cavernous  tumor 
which  develops  as  encapsulated  or  diffuse  growths  in  the  orbit  displaces 
the  eyeball  and  endangers  it.  One  may  suspect  a  cavernous  growth 
when  there  is  diminution  in  size  on  pressing  the  eyeball  back  and  more 
marked  swelling  on  crying  out  or  straining.  The  diagnosis  is  rendered 
certain  when  extension  to  the  lids  takes  place  and  bluish  tumors  form 
here.  Elephantiasis-like  structures  have  also  been  described  about  the 
lids  and  lips  which  are  characterized  by  an  abundance  of  dilated  blood- 
vessels, and  the  structure  of  which  suggests  a  cavernous  growth  (elephan- 
tiasis cavernosa,  teleangiectoides).  Schiiller  saw  a  diffuse  angiofibroma 
in  which  the  lids,  lips,  and  cheek  of  the  left  side  formed  large  pendulous 
folds. 

Cavernous  angiomata  are  subject  to  spontaneous  changes.  Retro- 
grade development  may  occur  by  obliteration  of  the  afferent  vessels  or 
by  clotting  within  the  network  and  shrinkage.  Blood-cysts  and  phlebo- 
liths  occasionally  develop  after  this  process.  Considerable  hemorrhage 
may  occur  when  the  atrophic  skin  ruptures,  but  this  can  readily  be 
controlled  by  compression. 

Diagnosis. — As  a  rule  there  is  little  difficulty  in  recognizing  the  differ- 
ent types  of  hsemangiomata  owing  to  their  characteristic  appearance,  if 
certain  forms  which  may  occasionally  be  difficult  to  distinguish  from 
each  other,  such  as  the  cavernous  from  the  varicose  or  the  simple  pulsat- 
ing from  the  plexiform  angioma,  be  excluded.  If  the  skin  remains  normal 
an  angiolipoma  may  be  mistaken  for  a  tumor  of  the  parotid  gland. 

Treatment. — The  treatment  of  angiomata  has  been  discussed  in  detail 
under  neoplasms  of  the  scalp;  it  is  natural  that  in  the  face  special  regard 
must  be  paid  to  cosmetic  results.  Small  superficial  angiomata  merely 
require  touching  with  fuming  nitric  acid,  or  needling  with  the  finest  point 
of  the  thermocautery.  A  superficial  white  and  only  slightly  visible  scar 
follows.  Excision,  with  subsequent  suture  or  grafting,  where  distortion 
of  the  lids  or  lips  is  apt  to  follow,  must,  however,  be  considered  for 
larger  angiomata.  Since,  however,  the  marks  of  the  operation  never 
disappear  entirely,  many  patients  will  prefer  even  a  large  flat  strawberry- 
mark  to  the  scar.  It  stands  to  reason  that  the  eyes  must  be  protected 
as  well  as  possible  from  the  effects  of  heat  or  chemicals  applied  to  its 
surroundings.  The  removal  of  angiomata  of  the  lids  is  difficult,  since 
their  cartilage  and  edges  must  remain  intact  as  far  as  possible.  Fre- 
quently scarification  with  the  finest  knife  is  the  most  useful  (Frohlich). 
Cautery  with  heat  or  chemicals  is  best  for  the  tip  of  the  nose,  unless  the 
angiomata  are  large,  when  an  excision  followed  by  transplantation  is 
preferable. 

Tumor-like  growths  consisting  of  simple  subcutaneous  or  cavernous 
angiomata  should  be  excised  as  far  as  practicable.  The  operation 
should  be  performed  rapidly  on  account  of  the  active  bleeding.  The 
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wound  and  its  surroundings  are  compressed  and  all  bleeding  points  and 
vessels  caught  with  haemostatic  forceps  after  the  remaining  tumor-tissue 
has  been  scraped  out  with  a  sharp  spoon.  Wedge-shaped  excisions  have 
repeatedly  been  resorted  to  about  the  lips.  Encapsulated  cavernous 
tumors  of  the  orbit  are  easily  extirpated,  but  the  removal  of  the  eyeball 
may  be  necessary  where  they  have  spread  diffusely (Weinlechner).  About 
(the  cheeks  only  the  small  cavernous  growths  are  suitable  for  excision, 
and  here  the  course  of  the  facial  nerve  must  be  considered.  In  larger 
simple  or  cavernous  angiomata  resort  is  had  to  a  combined  method  of 
treatment. 

Tumor-like  portions  can  be  cut  and  scraped  out,  and  the  remaining 
parts  obliterated  gradually  by  the  thermocautery  or  by  the  injection  of 
fluids  (alcohol,  silver  nitrate,  etc). 

Occasionally  good  results  have  been  obtained  by  ligating  the  afferent 
vessels  (coronary  or  facial  artery);  at  times  improvement  has  followed 
ligation  of  the  common  carotid  (V.  v.  Brims).  In  the  worst  cases  the 
latter  procedure  forms  the  last,  as  well  as  the  most  dangerous  resort. 

Plexiform  Angioma. — Angioma  arteriale  racemosum  is  more  fre- 
quent about  the  head  in  the  region  of  the  ear,  forehead,  or  temple  than 
in  the  face,  but  it  may  extend  to  the  face  from  the  other  localities.  When 
the  tumor  involves  the  cheek,  its  position  corresponds  to  the  course  of 
the  temporal  artery  and  its  branches,  as  in  Lieblein's  advanced  cases;  or 
else  it  follows  the  facial  artery,  with  the  trunk  of  which  it  descends  into 
the  submaxillary  region.  Rotgans  saw  a  plexiform  angioma  develop 
within  a  few  years  in  the  lower  lip  after  a  dog-bite;  in  this  locality  the 
entire  thickness  of  tissue  may  be  converted  into  an  interlacing  mass  of 
worm-like  tumors.  The  characteristic  symptoms,  diagnosis,  and  treat- 
ment correspond  with  those  of  the  same  disease  of  the  scalp. 

Aneurysms. — Aneurysms  of  the  face  are  rare.  It  can  generally  be 
ascertained  that  the  dilatation  is  traumatic  in  nature;  it  develops  either 
directly  after  the  vessel  is  injured  or  slowly  after  contusions.  Their  size 
hardly  ever  exceeds  that  of  a  hazelnut  if  they  remain  circumscribed  and 
do  not  form  the  first  stages  of  a  plexiform  angioma  by  dilatation  of  a  large 
portion  of  the  vessel. 

One  can  hardly  mistake  the  small  pulsating  tumor  which  appears 
bluish  through  the  skin  and  mucous  membrane  covering  it,  and  which 
can  be  completely  compressed,  only  to  swell  again  when  the  afferent 
vessels  are  released. 

Arteriovenous  aneurysm  developing  after  trauma  is  extremely  rare. 
There  are  two  cases  mentioned  in  v.  Brahmann's  statistics. 

Treatment. — The  treatment  of  simple  aneurysms  consists  in  extirpa- 
tion of  the  sac  and  ligation  of  the  vessels. 

Sarcoma. — Most  sarcomata  occurring  in  the  face  take  their  starting 
point  from  the  bone  or  from  the  parotid  glands.  Retromaxillary  tumors, 
tumors  of  the  upper  and  lower  jaw,  the  nose,  and  the  parotid  gland,  are 
described  in  the  respective  chapters.  The  remaining  sarcomata  are 
growths  of  the  skin,  the  fatty  cushion  of  the  cheek,  and  the  orbit  with 
its  contents.  Only  the  first-mentioned  form  a  small  group. 
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The  congenital  sarcomata  of  the  face  described  and  collected  espe- 
cially by  Weinlechner,  Kirmisson,  and  Zahn,  are  interesting,  though 
rare.  They  occur  as  round-cell  or  spindle-cell  myxosarcomata  or  angio- 
sarcomata,  and  develop  from  the  skin  of  the  lids,  lips,  and  nose,  the 
fatty  cushion  of  the  cheek  (Zahn),  or  the  orbits  (cited  by  Lannelongue) . 
In  a  case  of  Ramdohr  there  were  twenty-one  analogous  tumors  dis- 
tributed over  the  entire  body  besides  the  angiosarcoma  of  the  chin.  The 
prognosis  of  these  congenital  sarcomata,  as  well  as  of  those  developing 
during  childhood,  is  unfavorable  on  account  of  their  rapid  growth  and 
their  tendency  to  form  metastases  over  the  body. 

Sarcomata  may  develop  from  the  skin  of  the  face  at  any  later  period 
of  life.  They  then  appear  as  papillary  tumors  consisting  of  soft  sar- 
comatous  warts,  or  else  constitute  small  nodules  in  the  deeper  layers  of 
the  skin  or  in  the  subcutaneous  tissues.  From  the  latter,  nodular  or 
lobulated  tumors  covered  with  delicate  skin  develop.  Depending  upon 
the  kind  of  tumor-tissue,  their  clinical  picture,  aside  from  their  steady 
growth,  is  an  extremely  varied  one.  Pigmentated  or  melanosarcomata 
which  are  relatively  most  common,  can  be  recognized  with  ease.  Above 
all,  they  are  characterized  by  their  light-brown,  bluish-brown,  or  deep- 
black  discoloration.  They  take  their  origin  from  congenital  anomalies 
of  the  pigment  in  the  skin,  and  grow  very  rapidly  to  papillary  tumors 
or  to  rounded  structures  with  broad  and  pedunculated  base.  In  their 
vicinity  new  nodules  soon  develop  from  small  black  infiltrations  of  the 
skin.  Since  the  tumor  soon  ulcerates  superficially,  with  swelling  of  the 
nearest  lymph-nodes,  the  clinical  picture  may  closely  resemble  melano- 
carcinoma.  This  is,  however,  distinguished  by  the  fissuring  peculiar  to 
carcinoma  and  by  the  crater-like  excavation  of  the  ulcer  (v.  Bergmann). 

Among  the  remaining  rare  forms  are  myxosarcomata  (Billroth).  Some 
cases  simulate  lipoma  of  the  cheek  (Horteloup). 

Treatment. — The  treatment  consists  in  radical  removal  as  far  as  pos- 
sible. In  melanosarcoma  especially  the  incision  should  be  made  at  con- 
siderable distance  from  the  growth,  since  the  surroundingtissue  frequently 
contains  small  nodules  which  are  hidden  in  the  subcutaneous  tissue  and 
are  only  exposed  on  incision.  Since  this  variety  so  rapidly  forms  metas- 
tases, one  does  not  like  to  remove  larger  growths,  and  operation  is,  of 
course,  excluded  as  soon  as  there  is  reason  to  believe  that  metastases  are 
present  in  the  internal  organs.  Skin  defects  remaining  after  excision  are 
remedied  by  plastic  operations. 

The  orbit  forms  one  of  the  chief  locations  of  sarcomata  of  the  most 
manifold  type.  Displacement  and  protrusion  of  the  eyeball  are  the  most 
prcminent  symptoms  of  these  tumors,  which  in  part  develop  from  the 
eyeball  itself,  as  is  frequently  the  case  with  melanosarcomata,  in  part 
grow  from  the  optic  nerve  and  its  membranes,  the  connective  tissue  of  the 
orbit,  the  periosteum,  the  bone,  or,  lastly,  the  lachrymal  gland.  Other  sar- 
comata grow  into  the  orbits  from  the  surrounding  tissues  (compare  retro- 
maxillary  tumors,  tumors  of  the  nose  and  accessory  sinuses  and  of  the 
upper  jaw).  Although  fluctuation  and  pulsation  may  be  present  in  certain 
forms  of  these  tumors,  one  may  sum  up  the  diagnostic  signs  by  stating 
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FIG.  198. 


that  a  rapidly  appearing  tumor  which  can  be  felt  through  the  intact  skin 
at  any  region  of  the  orbit,  which  forms  a  solid  mass  with  nodular  surface, 
and  which  is  not  fluctuating,  pulsating,  compressible,  or  of  stony  hard- 
ness, in  a  general  way  corresponds  to  sarcoma  (Berlin).  The  consistence 
alone  rarely  permits  one  to  determine  the  variety  of  sarcoma  present. 

An  early  and  radical  operation  is  indicated,  since  these  orbital  sar- 
comata may  grow  into  the  skull  and  extend  to  the  dura  and  brain.  It  is 
rarely  possible  to  remove  the  sarcomatous  masses  without  injuring  the 
eyeball  with  all  its  structures.  Exposure  of  the  orbit  is  necessary  in  doubt- 
ful cases  to  determine  the  character  of  the  tumor  and  its  relation  to  the 
eyeball.  Temporary  resection  of  the  external  orbital  wall,  according  to 
Kronlein  (Fig.  198),  gives  the  necessary  view  of  the  interior  of  the  orbit. 

The  skin-incision  begins  in  the  temporal  region  about  1  cm.  above 
the  supraorbital  margin  and  runs  downward  along  the  external  orbital 
margin  in  a  curve,  slightly  convex  anteriorly,  to  the  level  of  the  upper 
edge  of  the  zygoma,  where  it  turns  back- 
ward to  end  over  the  middle  of  this  pro- 
cess. After  the  periosteum  has  been  incised 
at  the  external  orbital  margin  it  is  raised, 
together  with  all  the  orbital  structures, 
from  the  lateral  orbital  wall  by  means  of 
an  elevator,  until  the  instrument  can  be 
introduced  into  the  sphenomaxillary  fissure. 
This  indicates  the  point  where  the  incisions 
in  the  bone  should  meet.  The  external 
angular  process  of  the  frontal  bone  is  first  * 
chiselled  through  transversely  somewhat 
above  the  distinctly  palpable  suture,  be- 
tween the  frontal  and  malar  bones,  until 
the  chisel  enters  the  sphenomaxillary  fis- 
sure; then  follows  division  of  the  malar  Opening  the  orbit  Kronlein's  method. 

Line  of  skin  incision. 

bone  close  to  its  base,  near  its  articulation  —  Line  of  bone  incision, 

with  the  superior  maxilla  whereby  the  same 

fissure  is  again  reached.  The  external  orbital  wall,  now  wedge-shaped 
and  movable,  is  turned  out  together  with  the  flap  of  skin,  fasciae,  and 
muscles  of  the  temple.  If  the  periosteum  of  the  orbit  is  sharply  in- 
cised from  behind  forward  and  the  edges  opened  up,  the  external  rectus 
muscle  will  first  come  in  view.  By  blunt  dissection  one  may  thus  reach 
all  retrobulbar  structures  as  well  as  any  tumor  present. 

The  indications  for  Kronlein's  operation  are  all  retrobulbar  diseases 
with  healthy  eyeball.  Cystic  tumors  (dermoids,  blood  or  mucous  cysts, 
echinococcus,  and  cysticerci),  tumors  of  the  optic  nerve  and  its  mem- 
branes, retrobulbar  angiomata,  lymphangiomata,  osteomata,  adenomata, 
and  neuromata,  are  especially  suitable,  less  so  sarcomata  and  carci- 
nomata.  Retrobulbar  injuries  (foreign  bodies,  splinters  of  bone)  and 
orbital  phlegmons  have  been  mentioned  as  forming  other  indications. 

If  the  eyeball  cannot  be  saved,  Kronlein's  operation  may  imme- 
diately be  followed  by  removal  of  the  orbital  contents. 
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In  order  to  perform  an  evacuatio  orbitse,  it  is  only  necessary  to  extend 
the  palpebral  fissure  outward,  so  that  the  lids  can  be  pulled  far  apart  and 
turned  back  over  the  margin  of  the  orbit  in  an  upward  and  downward 
direction.  With  a  strong  knife  one  then  cuts  through  the  conjunctiva 
down  to  the  bony  edge  in  its  entire  circumference.  From  this  incision 
the  periosteum  is  raised  from  the  bone  by  means  of  an  elevator  up  to  the 
deeper  parts  of  the  orbit,  so  as  to  enable  as  far  as  possible  a  removal  of 
all  the  structures  with  the  periosteum.  The  pedicle  of  this  cone-shaped 
mass  of  tissues,  which  has  now  been  loosened  from  its  surroundings,  is 
divided  as  deeply  as  possible  with  curved  scissors.  The  entire  cavity  is 
at  once  tamponed  firmly.  If  the  tampon  is  removed  in  a  short  time, 
the  spurting  ophthalmic  artery  is  seen  distinctly,  and  can  be  grasped  and 
ligated  by  tying  the  thread  with  two  anatomical  forceps.  If  necessary, 
diseased  portions  of  the  bony  wall  can  then  be  removed  with  spoon  or 
chisel.  If  the  tumor  extends  more  deeply  into  the  bone  or  even  into  the 
skull,  the  results  of  the  operation  will  be  unsatisfactory,  and  it  would  have 
been  better  if  it  had  not  been  undertaken.  After  all  hemorrhage  has 
been  stopped,  v.  Bergmann  at  once  covers  over  the  empty  'orbit  by  means 
of  a  plastic  operation,  as  first  recommended  by  Kiister,  otherwise  the 
deep  cicatricial  cavity  pulling  upon  the  lids  leads  to  marked  disfigure- 
ment. The  lids  are  employed  in  this  operation  after  their  edges  with 
the  eyelashes  and  the  remaining  conjunctiva  have  been  removed.  By 
sewing  both  together  a  covering  of  skin  results,  which  generally  suffices. 
It  is  gently  pressed  into  the  orbit  with  gauze,  and  will  form  its  epidermal 
lining  when  it  has  firmly  healed  in  place  after  two  weeks.  In  order  to 
avoid  an  accumulation  of  blood  behind  the  flap  a  small  gap  is  left  in  the 
suture,  which  is  kept  open  for  the  first  few  days  by  means  of  a  strip  of 
gauze.  One  proceeds  differently,  especially  in  carcinomata  and  occa- 
sionally also  in  sarcomata,  when  the  lids  cannot  be  preserved.  One  here 
cuts  a  flap  with  a  pedicle  from  the  forehead  or  temple  and  transplants 
it  into  the  orbit.  The  eyebrow  should  be  avoided,  as  it  must  remain  in 
its  place.  The  defect  in  the  skin  of  the  forehead  is  covered  by  grafting. 
Both  procedures  generally  give  such  good  cosmetic  results  that  the 
patients  refuse  the  use  of  a  bandage  or  of  glasses  to  cover  the  orbital 
region. 

A  part  of  those  tumors  which  were  classified  by  earlier  authors  under 
different  names  (plexiform,  alveolar  sarcoma,  angiosarcoma,  cylindroma, 
etc.)  are  now  considered  as  belonging  to  the  manifold  group  of  endo- 
theliomata.  The  angiosarcomata  of  Kolaczek  belong  to  this  class.  They 
have  been  observed  in  the  subcutaneous  tissues  of  the  lower  lip  and 
cheek,  and  are  characterized  by  slow  growth,  good  encapsulation,  and 
free  mobility.  Similar  growths  limited  to  the  subcutis  of  the  upper  lip, 
nose  and  cheek  must  be,  according  to  the  investigations  of  Nasse  and 
R.  Volkmann,  looked  upon  as  endotheliomata  or  mixed  endothelial 
tumors  resembling  parotid  tumors  in  structure.  They  form  encapsulated 
rounded  nodes  covered  with  normal  skin  and  of  hard  or  soft  and  fluctu- 
ating consistence.  Besides  these  there  are  also  diffuse  new  formations 
in  the  cutis;  they  are  mushroom-shaped  with  smooth  surface,  or  form 
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ulcers  (v.  Volkmann,  Konig,  Braun),  or  appear  as  slightly  elevated, 
somewhat  nodular  structures.  Ulcerating  endotheliomata  of  the  skin 
may  closely  resemble  carcinomata  owing  to  the  extensive  destruction 
reaching  down  to  the  bone.  This  has  been  observed  by  v.  Volkmann 
in  an  ulcerated  tumor  involving  almost  the  entire  half  of  the  face,  and 
by  Hinzberg  with  similar  growths  of  the  lids  and  nasal  skin.  Those 
clinical  characteristics  of  endotheliomata  which  would  enable  one  to 
distinguish  them  definitely  from  sarcomata  and  carcinoma  are  not  as 
yet  sufficiently  defined.  Emphasis  is  laid  upon  their  slow  growth,  the 
rarity  of  recurrence  in  the  encapsulated  forms,  their  appearance  at  every 
age,  and  the  non-involvement  of  the  lymph-nodes.  The  latter  is  in  con- 
trast to  the  observation  of  Tanaka,  who  recently  found  that  metastases 
may  occur  in  the  lymph-nodes.  According  to  him,  the  enlarged  lymph- 
nodes  retain  a  soft  fluctuating  consistency  and  do  not  become  adherent 
to  the  surrounding  tissues. 

Atheroma. — Atheromata  are  seen  with  considerable  less  frequency 
in  the  face  than  upon  the  hairy  scalp.  Their  relative  frequency  has 
been  referred  to  before.  They  usually  occur  about  the  cheek  or  in  the 
neighborhood  of  the  eye  and  lips,  and,  as  far  as  origin,  characteristics, 
and  course  are  concerned,  differ  in  no  respect  from  those  of  the  scalp. 
Such  large  structures  as  patients,  who  fear  the  operation,  often  have 
under  the  hair,  are  not,  however,  encountered  in  the  face.  About  the 
lips,  the  skin  covering  the  tumor  may  be  so  thin  that  its  whitish  contents 
shine  through;  by  this  the  bluish  cysts  of  the  lips  may  be  easily  differ- 
entiated. Inflammation  is  comparatively  frequent  in  these  atheromata, 
and  is  generally  caused  by  infection  following  attempts  to  press  out  the 
soft  contents.  They  are  easily  recognized  by  their  connection  with  the 
skin,  mobility,  and  rounded  shape;  but  when  inflamed,  it  may  often 
be  difficult  to  distinguish  them  and  the  surrounding  inflammatory  infil- 
trate from  an  abscess  of  the  skin.  Mention  of  this  has  been  made  in 
discussing,  for  example,  softened  actinomycotic  foci. 

Atheromata  which  have  become  calcareous  or  carcinomatous  may  occur 
in  the  face.  If  the  carcinomatous  tissue  has  broken  through  the  wall  of 
the  sebaceous  cyst  and  the  skin,  the  remains  of  the  follicle  carries  the 
cancerous  tissue  upon  it  like  a  cup-shaped  pedicle.  As  long  as  the  fol- 
licle is  still  closed,  as  the  author  has  seen  it  in  one  case,  it  is  impossible 
to  recognize  its  transition  into  carcinoma. 

Atheromata  are  operated  upon  according  to  the  rules  which  hold  for 
sebaceous  cysts  of  the  scalp. 

Dermoids. — As  has  been  mentioned,  dermoid  cysts  of  the  face  have 
their  most  frequent  seat  in  the  upper  and  outer  quadrant  of  the  orbital 
margin  and  eyelid.  Next  in  frequency  are  the  inner  canthus,  the  gla- 
bella,  and  the  root  of  the  nose.  Other  parts  of  the  face  are  affected 
considerably  less  often. 

Since  the  imagination  of  ectoderm  in  the  course  of  the  fetal  clefts  is 
recognized  as  cause  of  dermoids,  it  must  seem  very  strange  that  they 
are  so  rare  in  the  parts  of  the  face  mentioned  and  absent  at  the  sites 
where  clefts  are  most  frequent,  especially  at  the  upper  lip.  V.  Bramann 
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explains  this  by  the  varying  behavior  of  the  amnion.  V.  Bergmann  has 
referred  to  this  in  discussing  dermoids  of  the  scalp. 

The  few  cases  observed,  described  by  v.  Bramann  and  Larmelongue, 
were  noticed  immediately  after  birth  or  in  earliest  childhood,  and  formed 
small  slowly  growing  cysts,  usually  seated  upon  the  bridge  of  the  nose. 
The  rounded  fluctuating  tumor  is  generally  immovable  upon  the  frame- 
work of  the  nose  and  is  not  adherent  to  the  normal  or  thinned  skin  which 
covers  it.  According  to  v.  Bramann's  cases,  the  site  is  peculiar  in  that 
the  cartilaginous  portion  of  the  nose  is  involved,  and  that  the  upper  end 
of  the  cyst  projects  under  the  nasal  bones,  which  it  raises  while  the  car- 
tilage is  forced  in.  This  repeated  observation  is  explained  by  v.  Bramann 
by  the  development  of  the  facial  skeleton.  As  the  nasal  bones  make 
their  appearance  in  the  second  or  third  month,  in  order  to  cover  over  the 
structures  they  encounter  the  cartilaginous  nose  as  remainder  of  the 
primary  cartilaginous  cranium.  In  case  the  rudimentary  dermoid, 
extending  far  upward,  is  in  the  middle  of  this  cartilaginous  nose, 
the  nasal  bones  must  develop  over  it,  just  as  a  dermoid,  deeply 
implanted  at  the  root  of  the  nose,  comes  to  lie  behind  the  frontal  bone, 
and  hence  in  the  frontal  sinus.  The  changes  found  in  the  bony 
framework  are  regarded  by  v.  Bramann  as  chiefly  due  to  the  pressure 
exercised  by  the  growing  cyst,  since  deformity  of  any  extent  was  only 
seen  in  adults,  and  was  absent  when  the  tumor  was  small  or  had  been 
in  existence  for  only  a  short  time  (in  small  children).  The  cases  de- 
scribed consisted  in  part  of  intact  cysts,  in  part  of  ruptured,  completely 
or  incompletely  evacuated  dermoids,  from  the  opening  of  which  a  tuft 
of  hair  protruded  (dermoid  fistula) ;  or  the  cysts  were  in  communication 
with  a  tract  which  was  covered  with  epithelium,  and  which  opened 
externally  after  it  had  extended  for  some  distance  in  the  middle  line 
down  to  the  tip  of  the  nose. 

Dermoids  developed  upon  the  edges  of  the  primitive  naso-orbital 
furrow  are  situated  laterally  to  or  directly  above  the  nostrils.  In  one 
case  of  v.  Bramann  two  strands  of  connective  tissue  were  found  running 
up  and  down  from  the  main  cyst  in  the  course  of  the  fetal  tissue.  They 
were  firmly  united  to  the  periosteum  and  were  covered  with  several  small 
dermoid  cysts. 

Three  cases  described  by  Lannelongue,  one  observed  by  Verneuil,  and 
one  by  the  author  occupied  the  region  of  the  intermaxillary  or  transverse 
cleft  of  the  cheek. 

The  histological  structure,  the  contents,  and  the  clinical  peculiarities 
of  dermoids  have  been  previously  discussed  by  v.  Bergmann. 

Diagnosis.  — The  diagnosis  is  not  difficult  if  a  dermoid  fistula  is  present 
from  which  the  hair  protrudes  or  the  characteristic  pulp  can  be  expressed. 
In  adults  the  long  existence  of  the  cysts  at  the  three  typical  sites  leads 
one  to  a  correct  diagnosis;  in  children,  however,  they  may  well  be  mis- 
taken for  abscesses.  In  suppurating  dermoids  the  diagnosis  is  not  easy. 
In  the  cheek  the  mobility  of  the  skin  over  the  dermoid  excludes  atheroma, 
and  cavernous  lymphangiomata  or  hsemangiomata  can  be  distin- 
guished by  the  discoloration  of  the  skin,  their  connection  with  it,  and 
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their  indefinite  outlines.  The  very  rare  carcinomatous  degeneration  of 
the  cyst  cannot  be  recognized  if  the  follicle  is  closed  (H.  Wolff e). 

Treatment. — The  treatment  involves  removal  of  the  entire  follicle  or 
fistulous  tract.  At  the  bridge  of  the  nose  the  relation  to  the  lower  edge  of 
the  nasal  bones,  mentioned  above,  is  to  be  considered. 

Mucous  Cysts,  Echinococcus  Cysts,  Cysticerci. — Of  the  remaining 
cystic  structures  of  the  face,  those  of  the  lips  which  occur  as  retention- 
cysts  of  the  mucous  glands  and  have  their  seat  chiefly  in  the  mucous 
membrane  of  the  lower  lip,  deserve  attention.  They  form  small  rounded 
elevations  of  the  thinned  mucous  membrane.  Their  growth  is  slow,  but 
they  may  occasionally  attain  the  size  of  a  duck's  egg.  Their  contents 
usually  shine  through  the  mucous  membrane  and  give  them  a  bluish 
appearance.  Owing  to  this  discoloration  they  may  occasionally  be  mis- 
taken for  small  carcinomata,  or,  if  situated  in  the  labial  mucous  mem- 
brane, for  a  small  aneurysm.  The  treatment  is  simple.  The  external 
wall  of  the  cyst  is  cut  away  with  curved  scissors ;  what  remains  behind  is 
then  destroyed  with  the  thermocautery  after  the  contents  have  been 
removed.  Rarely,  cysticerci  of  the  lips  have  been  observed  (cited  by 
V.  v.  Bruns  and  A.  Broca). 

Echinococcus  cysts  have  been  seen  in  the  temporal  region  (Guttmann, 
Bertele)  and  in  the  region  of  the  cheek  (V.  v.  Bruns,  Bertele,  v.  Berg- 
mann,  within  the  temporal  and  masseter  muscles;  they  also  have  been 
repeatedly  observed  in  the  orbit  (Preindlsberger).  Cysticerci  were 
found  less  often  in  the  latter  situation.  An  absolute  diagnosis  can 
only  be  made  by  a  microscopical  examination  of  the  contents  obtained 
from  the  cysts  by  puncture.  While  operating,  care  should  be  taken  to 
extirpate  the  wall  completely. 

Cutaneous  Horns. — Cutaneous  horns  (cornua  cutanea)  are  consider- 
ably less  frequent  in  the  face  than  upon  the  hairy  scalp  or  the  frontal  and 
temporal  regions.  They  occur  almost  exclusively  in  advanced  age,  where 
one  or  more  are  seated  upon  the  lids,  lips,  nose,  or  cheek.  They  first 
appear  as  small  wart-like  nodes  which  slowly  develop  into  dark-brown 
horny  structures,  with  spiral  striping,  10  cm.  or  more  in  length.  At  the 
lower  lip  and  lower  lid  ectropion  results  from  the  traction  of  these  struc- 
tures (Mitwalsky),  and  the  weight  of  the  horn  may  pull  downward  the 
upper  eyelid  (Herzog  Karl  Theodor).  Several  authors  (Lebert  and 
Spietschka)  follow  Malpighi  in  holding  that  the  dermal  papillae  play  a 
part  in  the  hyperplasia  of  the  epidermis  and  the  cornification,  inasmuch 
as  every  hypertrophied  papilla  is  in  a  certain  sense  continued  into  a 
column  of  epidermis  (v.  Winiwarter).  Batge,  however,  found  the 
papillae  atrophic,  and  Mitwalsky  considers  them  of  no  importance  what- 
ever. Occasionally  a  cutaneous  horn  develops  from  a  papilloma  or  a 
sebaceous  cyst  (Home,  Lebert,  Franke).  The  base  of  the  horn  is  some- 
times ulcerated  and  may  be  the  starting  point  of  a  carcinoma.  The  horn 
always  grows  again  if  it  falls  off  spontaneously,  or  if  it  is  cut  off  insuffi- 
ciently or  removed  by  tearing  or  ligation.  A  complete  cure  therefore 
can  only  be  expected  after  radical  removal  with  the  knife,  for  which 
purpose  an  elliptical  incision  must  be  made  around  the  base. 
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Adenomata  of  Sweat-  and  Sebaceous  Glands.— Adenomata  of 
sweat-  and  sebaceous  glands  are  chiefly  interesting  in  that  they  may  form 
the  starting  point  of  an  epithelioma  or  may  be  mistaken  for  this  when  they 
occur  singly  and  ulcerate.  An  adenoma  sudoriparum  has  been  described 
by  Stilling  from  investigations  at  Konig's  clinic.  Its  longest  diameter 
was  1  to  1.5  cm.;  it  projected  about  5  to  6  mm.  above  the  cutis  and  con- 
sisted of  sharply  circumscribed  nodular,  tumor-like  elevations.  These 
structures  occur  in  the  skin  of  the  face  of  elderly  individuals,  near  the 
angles  of  the  eye  or  jaw,  where  they  slowly  developed  during  many  years. 
The  tumor  has  its  seat  in  the  cutis,  and  consists  of  the  proliferated  ducts 
and  lobules  of  the  glands,  which  show  inflammatory  infiltrations  and  cyst 
formation.  Konig  draws  attention  to  the  resemblance  which  these  in- 
flammatory adenomata  of  the  sweat-glands,  as  he  calls  them,  bear  to 
lupus.  They  frequently  occur  after  an  injury  to  the  skin,  and  are  dis- 
tinguished by  their  persistence  and  their  slight  tendency  to  ulceration. 
Microscopically  they  may  be  mistaken  for  teleangiectasise.  If  inflam- 
mation sets  in  after  the  cyst  has  ruptured,  it  may  suppurate  and  break 
down  and  a  persistent  ulcer  may  follow.  The  malignant  adenomata  of 
the  sweat-glands  described  by  some  authors  were  probably,  according 
to  v.  Winiwarter,  sarcomatous  or  carcinomatous  growths  after  adenoma. 
Campanini  has  described  adenocarcinomata  of  the  sweat-glands  in  which 
the  new  tissue  irritated  the  structure  of  the  glands. 

Adenomata  of  the  sebaceous  glands  (adenomata  sebacea)  occur  in  the 
face  as  multiple  growths  usually  situated  about  the  nose  and  lids.  Barlow 
distinguished  them  from  simple  glandular  hypertrophy.  Several  warty 
or  nodular  growths  of  the  lids,  varying  in  size  from  a  pea  to  that  of 
a  walnut,  are  described  by  him  as  forming  encapsulated  tumors  in 
which  the  proliferated  epithelium  is  contained  in  a  fibrous  stroma.  They 
are  frequently  characterized  by  hyaline  degeneration  of  the  vessels  and 
connective  tissue.  Adenomata  often  have  their  origin  in  the  condition 
of  the  skin  known  as  seborrhrea;  they  may  calcify  or  develop  into  car- 
cinoma. 

Calcified  Epithelioma. — The  calcified  epithelioma  (Malherbe  and 
Chenantais)  is  regarded  by  Barlow  as  a  calcified  sebaceous  adenoma.  In 
one  case,  however,  Thorn  could  prove  a  continuation  of  the  external 
epithelium  into  the  tumor  mass  of  the  calcified  epithelioma.  According 
to  Van  Noorden,  this  rare  growth  has  been  found  several  times  about  the 
eyebrows,  forehead,  cheek,  the  region  of  the  parotid,  and  the  lobule  of 
the  ear. 

Adenomata  and  epitheliomata  should  be  removed  with  the  knife,  for 
cosmetic  reasons  if  for  nothing  else.  Besides,  it  must  be  remembered 
that  the  irritation  following  the  frequent  application  of  caustics  to  ulcer- 
ating adenomata  predisposes  to  carcinoma. 

Epithelioma. — Epithelioma  of  the  face  plays  a  prominent  part  on 
account  of  its  frequency  as  compared  with  cancerous  disease  in  other 
parts  and  tissues  of  the  body.  According  to  the  statistics  of  Gurlt,  car- 
cinoma of  the  external  parts  of  the  face  constitutes  one-seventh  of  all 
cases  of  cancer;  according  to  Heimann,  about  one-third. 
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Concerning  distribution  and  frequency  of  carcinoma  in  the  face,  the 
different  statistics  (v.  Bergmann,  v.  Winiwarter,  Trendelenburg,  Hei- 
mann)  almost  all  agree.  The  chin  is  affected  least  of  all;  then  come  the 
upper  lip,  the  eyelids,  the  cheeks,  the  nose,  and,  lastly,  as  the  most 
frequent  site,  the  lower  lip.  Of  499  cancers  of  the  face,  Trendelenburg 
finds  that  241  involve  the  lower  lip.  It  is  remarkable  that  carcinoma  of 
the  lower  lip  affects  the  male  sex  almost  exclusively;  according  to  Hei- 
mann,  of  509  cases,  473  were  males  and  only  36  females.  If  the  lower 
lip  is  excluded,  about  equal  figures  are  obtained  for  both  sexes,  according 
to  Heimann,  and  no  marked  difference  is  seen  for  any  other  part  of  the 
face,  except  that  the  upper  lip  is  involved  somewhat  more  often  in  females 
(Tricke). 

The  predisposition  to  carcinoma  of  the  face  increases  in  general  up  to 
an  advanced  age;  the  increase  is  especially  rapid  between  the  fortieth 
and  sixtieth  year  (Trendelenburg).  Epitheliomata  have  been  observed 
in  young  individuals  and  children,  but  are  extremely  rare  (v.  Wini- 
warter). It  is  well  known  that  inhabitants  of  the  country  are  more  fre- 
quently affected  than  those  living  in  the  city.  Thiersch  explains  this  by 
the  more  rapid  withering  of  the  skin  of  peasants  owing  to  exposure  to 
atmospheric  influences.  V.  Volkmann  lays  stress  upon  uncleanliness  of 
the  skin  as  a  marked  predisposing  factor. 

Those  changes  in  the  skin  which  are  of  importance  in  the  development 
of  an  epithelioma  are  present  to  a  marked  degree  in  the  face.  First  of 
all,  there  are  the  congenital  and  acquired  anomalies  of  the  skin,  benign 
epithelial  growths  such  as  warts,  pigmented  spots,  papillomata,  cuta- 
neous horns,  hypertrophies  of  the  hair-follicles,  the  sweat-  and  sebaceous 
glands,  adenomata  of  the  latter  two,  atheromata,  dermoids,  etc.  Then 
there  are  the  skin  diseases  caused  by  chronic  inflammatory  irritation, 
such  as  frequently  repeated  erysipelas,  chronic  eczema,  psoriasis,  syphil- 
itic and  lupoid  ulcers.  These  may  all  form  the  starting  point  for  a  car- 
cinoma. It  is  well  known  that  scars  of  different  origin,  whether  after 
injury  or  ulceration  of  the  skin,  may  occasionally  form  the  foundation 
for  a  cancer.  However,  very  few  of  the  cases  which  are  considered  as 
directly  the  result  of  trauma  are  convincing.  On  the  other  hand,  the 
importance  of  repeated  traumatic  irritation  has  been  appreciated  by 
Thiersch.  An  example  of  this  is  the  lesion  developing  after  shaving, 
which  is  seated  especially  at  the  junction  of  skin  and  mucous  membrane 
of  the  lip. 

Of  the  different  skin  diseases,  congenital  atrophy  of  the  skin,  termed 
by  Kaposi  xeroderma  pigmentosum,  and  accompanied  by  peculiar  alter- 
ation of  pigment,  has  been  found  several  times  at  the  site  of  development 
in  youthful  subjects.  At  a  more  advanced  age,  two  skin  diseases  often 
stand  in  relation  to  the  development  of  carcinoma.  It  is  often  easy  to  trace 
the  connection  between  the  latter  and  the  seborrhagic  spots,  the  so-called 
seborrhoea  senilis  (v.  Volkmann,  Schuchardt,  v.  Bergmann).  According 
to  Schuchardt's  investigations  on  old  people,  this  lesion  begins  as  a 
desquamative  and  cornifying  process  in  the  uppermost  layers  of  the 
epidermis,  especially  in  the  hair-follicles,  and  is  generally  favored  by 
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uncleanliness.  The  occlusion  of  the  hair-follicles  induced  by  the  newly 
formed  scales  of  epidermis  eventually  leads  to  a  finely  granular  fatty 
deposit  between  the  lamellae  of  the  proliferated  epidermis.  The  lesions 
consist  of  multiple  dirty-yellow  or  brown  scale-like  deposits  of  shield-like 
appearance  and  fatty  feel.  Occasionally  they  develop  to  wart-like  struc- 
tures. These,  as  well  as  the  seborrhagic  crusts,  adhere  rather  firmly,  so 
that  the  cutis  bleeds  when  they  are  loosened.  Besides  these  frequent 
circumscribed  forms,  diffuse  brownish  spots  may  also  occur.  The  ulcera- 
tions  which  form  after  the  seborrhagic  scales  and  warts  are  removed  may 
easily  be  mistaken  for  beginning  superficial  carcinomata,  but  they  are 
generally  multiple  and  accompanied  by  intact  spots,  and  they  heal  very 
rapidly  when  the  skin  is  subjected  to  simple  cleansing  treatment. 

The  light-gray  or  whitish  somewhat  elevated  spots  which  occur  about 
the  lips  and  upon  the  mucous  membranes  of  the  cheek  and  tongue,  and 
which  are  known  as  leukoplakia  or  psoriasis,  form  an  important  etiological 
factor  in  carcinoma.  The  lesions  depend  upon  increased  proliferation 
of  the  epithelial  cells  and  cornification.  As  a  rule  there  are  several  small 
or  large  irregularly  defined  deposits  upon  the  mucosal  side  of  the  lips. 
From  here  several  extend  to  the  angle  of  the  mouth  and  to  the  junction 
of  skin  with  mucous  membrane.  The  disease  may  exist  for  thirty  years 
or  longer,  until  finally  a  white  spot  cracks  and  its  surroundings  become 
indurated  owing  to  carcinomatous  degeneration  of  the  proliferated  epi- 
thelial cells.  The  induration  may  disappear,  since  it  may  be  due  to 
inflammation  such  as  follows  rhagades  or  the  cauterization  of  the 
area.  These  spots  of  leukoplakia  are  often  found  in  those  who  smoke 
excessively,  and  this  probably  explains  why  the  use  of  tobacco  stands  in 
relation  to  the  development  of  cancer  of  the  lip,  tongue,  and  mucous 
membrane  of  the  cheek.  Besides  the  irritation  from  the  tobacco- juice, 
the  preference  which  cancer  shows  for  the  lower  lip  is  said  to  depend 
upon  the  pressure  of  the  pipe  on  that  particular  spot.  This,  however, 
does  not  always  hold  good,  since  in  many  cases  the  carcinoma  develops 
where  the  pipe  was  never  held.  The  spots  characteristic  of  leukoplakia 
are  only  rarely  absent  in  the  neighborhood  of  a  cancer  of  the  lip;  occa- 
sionally they  give  rise  to  multiple  carcinomata  which  follow  each  other 
after  intervals  of  years. 

Besides  the  manifold  changes  of  skin  and  mucous  membrane  which 
have  been  described  as  giving  rise  to  carcinomata,  it  must  not  be  forgotten 
that  the  tumor  may  also  develop  upon  absolutely  normal  skin. 

Epithelioma  is  the  form  of  cancer  that  usually  occurs  on  the  face. 
This  flat  cancer  of  the  face  appears  as  superficial  ulcer  which  is  char- 
acterized by  slow  extension  into  the  surroundings,  very  moderate  indu- 
ration of  the  base,  and  only  slight  elevation  of  the  edges.  Cicatrization 
will  often  be  noticed  in  its  central  portions.  These  clinical  signs  corre- 
spond with  the  slight  proliferation  of  epithelial  cells,  their  tendency  to 
rapid  disintegration,  and  the  contraction  of  the  abundantly  formed 
connective- tissue  stroma.  Aside  from  the  temple  and  forehead,  the 
favorite  sites  of  these  growths  are  the  bridge  of  the  nose,  the  nostrils, 
and  adjacent  portions  of  the  cheek,  the  lids,  and  the  skin  of  the  cheek. 
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FIG.  199. 


The  rather  infrequent  carcinoma  of  the  upper  lip  generally  belongs  to 
this  form.  It  is  characteristic  even  of  small  ulcers  that,  owing  to  con- 
traction, the  skin  forms  radial  folds.  This  is  especially  distinct  about 
the  lids  (Fig.  199),  where  the  growth  is  usually  placed  upon  the  mesial 
portion  of  the  lower  lid  and  the  inner  canthus. 

At  first  the  patient  merely  notices  a  crust,  which  always  reappears  if 
it  is  removed  from  the  moist  and  easily  bleeding  spot  upon  the  skin. 
Gradually  he  notices  that  the  small  ulcer  is  spreading  beneath  the  crust. 
Then  the  edges  become  somewhat 
raised  and  indurated,  the   secre- 
tion increases  in  amount,  and  the 
crust  shows  fissures  and  is  ele- 
vated in  part  by  purulent  mat- 
ter.   While  the  flat  ulcer  extends 
irregularly,  complete  cicatrization 
takes  place  here  or  there.     The 
characteristics  which  distinguish 
this  flat  ulcer  of  carcinoma  from 
the  ulcer  of   syphilis  arid  lupus 
have  already  been  mentioned. 

The  further  extension  of  a  flat 
carcinoma  may  be  so  slow  and 
interrupted  by  such  long  inter- 
vals that  it  may  take  years  for  a 
large  portion  of  the  face  to  be 
involved.  As  an  example  Konig 
mentions  a  woman  ninety  years 
old  in  whom  an  epithelioma  of 
the  lid  required  as  much  as 
twenty-five  years  to  spread  over 
one-half  of  the  face.  Where  the 
extension  is  marked  and  the 
course  long  and  undisturbed,  the 
tumor  does  not,  however,  remain 

restricted  to  the  face;  it  spreads  into  the  deeper  parts  with  much  greater 
rapidity,  destroys  the  lids  and  the  nasal  cartilage,  and  infiltrates  the 
bone,  so  that  the  orbital  wall,  the  frontal  and  the  maxillary  sinuses,  and 
the  framework  of  the  malar  bone  arid  nose  are  destroyed.  Eventually 
the  greater  part  of  the  face  is  converted  into  a  single  deep  ulcer.  The 
destruction  of  the  facial  skeleton  is  very  considerable. 

The  comparatively  benign  character  of  the  flat  carcinoma  depends 
upon  its  slow  growth  at  first  and  the  rare  involvement  of  the  neighboring 
lymph-nodes.  It  is  the  ulcus  rodens  of  the  older  authors  and  its  clinical 
course,  without  microscopical  examination  would  hardly  justify  its  classi- 
fication among  carcinomata  (Schimmelbusch).  The  property  which  it 
possesses  to  a  high  degree  of  contracting  and  cicatrizing  may  easily 
lead  one  astray.  V.  Bergmann  has  shown  that  these  ulcers  can  be 
made  to  cicatrize  by  simple  dressings  or  the  application  of  ointments. 


Epithelioma.     (Von  Bergmann's  clinic.) 
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How  easy  it  is  to  look  upon  this  process  as  a  cure  and  to  attribute  it  to 
the  remedies  employed!  Unusually,  however,  this  apparent  cicatrization 
does  not  persist  long.  Either  the  scar  breaks  down  again  or  elevations 
form  at  its  edge  which  ulcerate  and  extend.  V.  Bergmann  records  a 
very  instructive  case.  A  small  carcinoma  disappeared  spontaneously 
and  left  only  a  scar  in  which  no  trace  of  carcinomatous  tissue  could  be 
detected  microscopically.  The  lymph-nodes  of  the  neck,  however, 
showed  that  the  tumor  had  spread,  since  they  were  much  swollen  and 
in  a  state  of  carcinomatous  infiltration. 

One  learns  from  these  cases  that  all  attempts  to  bring  about  cica- 
trization in  the  carcinomatous  ulcer  do  not  cure  the  disease,  but  may 
carry  it  further.  The  well-known  fact  must  also  be  considered  that 


FIG.  200. 


FIG.  201. 


Epithelioma  of  lower  lip. 


Epithelioma  of  lower  lip  after  removal  and  plastic 
operation  in  a  woman  aged  sixty-five. 


superficial  cauterization  of  the  ulcer  aggravates  the  clinical  condition 
(Thiersch),  since  the  irritated  carcinoma  grows  more  rapidly.  On  the 
other  hand,  there  is  hardly  a  surgeon  who  cannot  refer  to  a  large  number 
of  cases  which  have  remained  free  from  recurrence  after  a  radical  opera- 
tion or  in  which  recurrence  appeared  only  after  many  years. 

The  course  and  prognosis  of  that  form  of  carcinoma  which  extends 
deeply  are  very  much  worse.  Its  chief  seat  is  the  lower  lip ;  more  rarely 
it  occurs  at  the  tip  of  the  nose  (Trendelenburg)  or  about  the  lids 
(Thiersch).  The  growth  develops  also  in  part  from  the  glands  of  the 
skin;  it  is  characterized  by  predominance  of  tumor-tissue,  rapid  exten- 
sion and  involvement  of  the  lymph-nodes.  Internal  metastases  are 


PLATE  XI 


Epithelioma  of  the  Lip.     (Griinwald. 
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more  frequent.  It  appears  at  first  as  a  small  hard  and  superficial  nodule, 
particularly  at  the  junction  of  the  mucous  membrane  of  the  lip  with  the 
skin,  and  more  often  between  the  middle  of  the  lip  and  the  angle  of  the 
mouth  than  in  either  of  these  places.  Its  surface  breaks  down  soon  and 
is  converted  into  a  fissured  ulcer,  or  else  papillomatous  growths  form 
which  are  covered  with  crusts  or  thick  layers  of  cornified  epithelium. 
In  a  short  time  there  is  a  hard  nodular  tumor,  the  surface  of  which  is 
the  seat  of  cauliflower  growths  or  irregular,  crater-like  ulcers  with  easily 
bleeding  dirty  and  fissured  bases.  Owing  to  the  growth  of  the  tumor 
the  edge  of  the  ulcer  forms  a  steep  indurated  wall  which  is  somewhat 
inverted  on  the  side  of  the  mucous  membrane;  it  is  surrounded  by  the 


FIG.  202. 


FIG.  203. 


Epithelioma  of  lower  lip. 


Same  after  removal  and  plastic  operation  in 
a  man  aged  seventy. 


sharp  edge  of  the  mucous  membrane.  The  regional  lymph-nodes  of  the 
submental  and  submaxillary  region  soon  show  their  participation  in  the 
disease  by  becoming  larger  and  hardened,  and  the  nodular  growth 
extends  further  from  the  lip  to  the  lower  jaw.  Finally  the  entire  lower 
lip  and  angle  of  the  mouth,  with  a  large  part  of  the  skin  of  the  chin 
and  mucous  membrane  of  the  lower  jaw,  are  converted  into  a  dense 
putrid  mass  of  cancerous  tissue  from  which  a  hard  infiltration  extends 
to  the  floor  of  the  mouth,  the  cheek,  and  the  upper  lip,  and  continues 
almost  without  interruption  into  the  much  swollen  lymph-nodes. 

The  very  malignant  melanocarcinoma  is  found  very  rarely  in  the  face. 
It  may  develop  from  pigmented  moles  or  warts,  and  must  be  classified 
among  the  deeply  reaching  forms  of  epithelioma.  Like  the  more  fre- 
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quent  pigmented  sarcoma,  it  forms  small  black  nodules  in  the  skin  which 
extend  and  multiply  rapidly. 

The  importance  of  recognizing  and  operating  upon  the  early  stages 
of  carcinoma  is  evident  from  their  course.  Small,  easily  bleeding, 
encrusted,  and  wart-like  nodules  in  the  lips,  lesions  of  the  skin  which 
ulcerate  or  suddenly  take  on  growth,  such  as  warts,  areas  affected  with 
leukoplakia,  etc.,  must  be  suspected  on  account  of  their  persistency  and 
growth  alone.  In  its  typical  condition  the  deep  carcinoma  can  hardly 
be  mistaken.  The  diagnosis  is  rendered  absolute,  by  the  hard,  nodular 
edge  of  the  sore,  the  deeply  extending  infiltration  of  the  papillomatous 
form,  the  fissuring  of  the  ulcers  and  of  the  vegetations,  the  comedo-like 
masses  of  epithelial  cells  which  can  be  squeezed  out  of  the  alveoli  of  the 
tumor  by  lateral  compression,  the  rapid  course  up  to  the  time  of  obser- 


FIG.  204. 


FIG.  205. 


Epithelioma  of  lower  lip. 


Same  after  removal  and  plastic  operation  in 
a  man  aged  sixty -seven. 


vation,  and  the  infiltration  of  the  lymph-nodes.  According  to  v.  Esmarch 
gummatous  ulcers  of  the  lips  may  give  rise  to  similar  pictures,  so  that  a 
microscopical  examination  can  alone  decide  the  nature  of  the  disease.  It 
is  not  advisable,  however,  in  these  doubtful  cases  to  postpone  operation 
until  a  long-continued  antisyphilitic  treatment  has  thrown  light  upon  the 
condition,  for  in  every  clinic  one  may  notice  pitiable  cases  of  carcinoma 
of  the  lips,  the  buccal  mucous  membrane,  and  the  tongue  which  have 
become  inoperable  after  having  been  treated  with  mercury  and  potassium 
iodide. 

Multiple  carcinoma  of  the  face  is  rare  and  of  great  etiological  interest. 
Schimmelbusch  has  collected  a  number  of  such  cases,  and  has  reported 
some  from  v.  Bergmann's  clinic.  Their  primary  origin  may  be  con- 
sidered alike  if  they  develop  where  the  parts  are  predisposed  by  patho- 
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logical  changes,  as  in  sebacea  senilis  or  xeroderma  pigmentosum  (Kaposi) ; 
nevertheless  multiple  growths  have  also  been  seen  in  otherwise  healthy 
skin.  In  the  cases  of  Trendelenburg  and  v.  Winiwarter  the  carcinomata 
involved  the  lids  of  both  eyes  and  were  symmetrical.  A  second  mode 
of  origin  is  by  implantation;  this  is  exemplified  well  by  a  case  of  v. 
Bergmann  in  which  corresponding  places  of  the  upper  and  lower  lip 
were  the  seat  of  carcinomatous  nodules,  the  size  of  half  a  hazelnut. 
The  one  upon  the  lower  lip  was  presumably  three  months  old ;  the  other 
had  appeared  five  weeks  previously,  from  six  to  seven  weeks  after  the 
ulceration  of  the  first  nodule.  In  other  cases  only  the  history  points  to 
inoculation,  as  in  Kaufmann's  case.  The  patient  here  was  suffering 
from  a  carcinoma  of  the  hand,  and  believed  that  she  caused  the  car- 
cinoma of  the  eyelid,  which  developed  later,  by  frequently  rubbing  the 
eye  with  the  affected  hand.  Multiple  carcinomata  the  development  of 
which  is  separated  by  long  intervals  of  time  must  be  regarded  as  inde- 
pendent of  each  other,  as  in  the  patient  of  Schimmelbusch,  in  whom  a 
carcinoma  of  the  auricle  developed  seventeen  years  after  a  radical  opera- 
tion for  carcinoma  of  the  lower  lip. 

Treatment. — Early  and  complete  extirpation  constitutes  the  only  suc- 
cessful treatment  for  facial  cancer.  This  follows  not  only  from  the  many 
cases  that  have  been  permanently  cured  or  have  not  recurred  for  many 
years  (Thiersch,  Koch,  v.  Bergmann,  Worner,  Loos,  and  others),  but 
afeo  from  the  spreading  which  occurs,  and  which  frequently  renders  the 
cases  inoperable  if  the  external  and  internal  treatment  (caustics  and 
arsenic)  which  many  patients  prefer  to  operation  is  employed.  The 
fact  that  a  plastic  operation  may  immediately  follow  the  extirpation  has 
completely  obviated  the  use  of  the  thermocautery  or  strong  caustics, 
formerly  so  much  in  vogue  for  destroying  the  cancerous  tissue.  Accord- 
ing to  Thiersch,  one  should  operate  at.  a  distance  of  1  cm.  from  the 
margin  of  a  flat  carcinoma  and  1.5  cm.  from  a  deep  growth;  if  por- 
tions of  bone  must  be  removed,  this  should  be  done  in  part  with  the  wire 
saw  (zygoma,  malar  bone,  lower  jaw),  in  part  with  the  chisel  or  Luer's 
bone-forceps.  The  subsequent  plastic  operation  is  only  secondary  in 
importance,  and  suspicious  parts  should  never  be  left  behind.  The 
plastic  operation  should  influence  the  character  of  the  incision  (O. 
Weber)  in  as  far  as  one  may  circumscribe  the  tumor  in  an  elliptical,  oval, 
or  wedge-shaped  manner. 

Carcinoma  of  the  lids  requires  removal  of  the  eyeball  if  the  tumor  has 
spread  to  the  conjunctiva  or  has  originated  from  it,  or  when  the  lids 
must  be  sacrificed  completely  or  in  greater  part,  since  a  plastic  operation 
can  only  form  a  rigid,  immovable  mass  of  skin  which  does  not  allow  the 
patient  to  see  when  it  covers  and  protects  the  eye,  and  which  easily  sets 
up  an  inflammation  of  the  conjunctiva  and  cornea  if  it  does  not  com- 
pletely invest  the  bulb.  The  orbit  is  covered  by  plastic  operation,  as 
already  described. 

In  all  operations,  even  when  the  tumor  is  of  the  flat  type,  one  does 
well  to  remove  palpable  lymph-nodes  of  the  submental  and  submaxillary 
region,  and  more  rarely  of  the  cheek.  Separate  incisions  are  necessary 
VOL.  I.— 34 
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for  this,  unless  the  original  incision  or  the  one  forming  the  flaps  for  the 
plastic  operation  exposes  the  corresponding  region.  Frequently  the 
surgeon  has  to  deal  with  small  yet  hard  glands  seated  in  the  submaxillary 
region  close  to  the  facial  artery. 

In  operations  for  flat  carcinoma  the  limitations  are  to  be  found  not  so 
much  in  its  extension  along  the  surface  as  in  the  involvement  and  destruc- 
tion of  the  bone.  Statistics  (Grosse)  of  24  cases  of  large  carcinomata 
of  the  face  from  v.  Bramann's  clinic  show  how  in  spite  of  extensive 
growth  the  operation  may  still  be  crowned  with  success.  Eighteen  cases 
remained  free  from  recurrence;  a  large  part  of  these  were  examined  from 
four  to  five  years  after  operation,  the  rest  after  a  few  years  only.  Two 
patients  died  soon  after  the  operation,  two  died  of  intercurrent  disease, 
and  of  two  no  records  could  be  obtained.  With  deep  carcinomata,  how- 
ever, recurrence  is  much  more  common,  locally  as  well  as  in  the  lymph- 
nodes.  Operation  is  therefore  not  indicated  in  large  tumors  of  the  lower 
lip  which  extend  to  the  lower  jaw,  and  which  are  accompanied  by  large 
adherent  tumors  of  the  lymph-nodes,  since  early  recurrence  is  almost 
certain.  Besides  this  the  operation  would  be  a  very  extensive  one,  and 
the  removal  of  the  entire  lip  with  the  skin  of  the  chin  and  the  middle 
portion  of  the  jaw  would  be  unfavorable  for  healing  and  for  the  general 
condition.  It  is  self-evident  that  the  patient's  age  and  general  health 
play  an  important  part  in  deciding  the  advisability  of  an  operation.  To 
alleviate  the  suffering  of  inoperable  cases  much  patience  is  required. 
Besides  the  moral  effect  which  a  small  operation  has  upon  the  patient, 
it  is  frequently  indicated  in  the  form  of  superficial  cauterization  to  check 
somewhat  the  marked  disintegration  and  proliferation.  Frequently 
renewed  dressings  moistened  with  aluminum  acetate  or  hydrogen  perox- 
ide diminish  the  odor.  Besides  this,  the  free  administration  of  morphine 
helps  the  patient  to  endure  the  horrible  conditions  which  exist  during 
the  remaining  portion  of  his  life.  Death  often  sets  in  after  hemorrhage 
from  the  facial  or  carotid. 


CHAPTER  XIII. 

PLASTIC  OPERATIONS. 
RHINOPLASTY. 

THE  history  of  rhinoplasty  is  the  history  of  plastic  surgery.  The  old 
Indian  and  Italian  methods  were  devised  to  cover  defects  of  the  nose 
probably  because  mutilations  of  the  face  were  so  common  in  those  days. 
Since  then  plastic  operations  have  been  improved  and  altered  constantly. 
Formerly  only  reparation  of  the  cartilaginous  part  of  the  nose  was  at- 
tempted. Dieffenbach  was  the  first  to  operate  where  the  nose  was  com- 
pletely absent  (Zeis).  To  him  belongs  the  credit  of  having  placed  rhino- 
plasty on  a  scientific  basis.  Many  procedures  are  only  of  historical 
interest,  while  certain  features  of  others  are  embodied  in  common  and 
useful  methods  of  the  present  day. 

The  different  plastic  operations  upon  the  nose  are  the  operation  for 
saddle-nose  and  complete  and  incomplete  rhinoplasty. 

Operation  for  Saddle-nose. — The  cartilaginous  nose,  consisting  of  the 
tip,  the  alse,  and  the  septum,  is  preserved  but  pulled  upward,  while  the 
entire  bridge  of  the  nose  is  deeply  depressed.  This  well-known  lesion 
occurs  in  varying  degrees,  and  most  frequently  follows  syphilitic  processes 
of  the  interior  of  the  nose  which  may  destroy  the  entire  bony  framework 
with  the  bony  septum,  all  the  turbinated  bones,  and  the  floor  of  the  nasal 
cavity.  The  traumatic  saddle-nose  is  caused  by  depressed  fractures  of 
the  bridge  of  the  nose  or  by  suppuration  and  necrosis  after  complicated 
injuries  of  the  frame  of  the  nose.  Very  rarely  it  is  due  to  an  acute  or  a 
tuberculous  ostitis  of  the  nasal  bone. 

The  operation  for  saddle-nose  has  a  twofold  task  in  view,  for,  besides 
restoring  the  bridge,  the  cartilaginous  nose,  which  has  been  pulled  up- 
ward by  the  cicatricial  contraction  of  the  interior,  must  be  loosened  and 
brought  to  its  normal  position. 

According  to  Konig,  the  steps  of  the  operation  are  as  follows :  A  trans- 
verse incision  at  the  deepest  portion  of  the  depression  renders  the  soft 
parts  of  the  nose  movable  so  that  they  can  be  pulled  down  to  where 
normally  the  tip  of  the  nose  would  be.  The  resulting  defect,  which 
reaches  into  the  nasal  cavities,  is  covered  by  means  of  a  flap  from  the 
forehead.  This  flap  is  a  prolongation  of  the  nasal  bridge  with  its  base 
at  the  root  of  the  nose;  it  is  cut  out  of  the  forehead  so  that  it  is  from  6 
to  7  cm.  long  and  only  1  cm.  or  less  broad.  (Fig.  206,  a.)  After  the  skin 
and  periosteum  have  been  incised,  the  cortical  portion  of  the  bone  is 
chiselled  through  along  the  cut  in  the  periosteum.  The  flap  of  skin  and 
bone  thus  demarcated  is  now  separated  from  the  diploe  from  above 
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downward  by  means  of  a  flat  chisel.  After  this  the  flap  is  fractured  at 
its  pedicle,  inverted,  and  transplanted  into  the  defect.  The  shell  of  bone 
will  thus  form  the  external  and  the  skin  the  internal  surface  of  the  nose. 
The  lower  part  of  the  inverted  flap  is  sutured  to  the  movable  soft  parts, 
so  that  the  skin-edge  of  the  latter  is  on  top.  The  skin-flap  c,  which  is 
taken  from  the  forehead  in  the  usual  manner,  is  sutured  upon  the  raw 
surface  of  the  first  flap  and  forms  the  external  skin  of  the  newly  formed 
bridge  of  the  nose. 

At  the  place  where  the  flap  which  forms  the  bridge  is  turned  over,  a 
small  bridge  of  skin  remains,  which  Konig  closes  after  several  months 
by  cutting  around  the  openings  on  each  side  and  suturing  their  edges 
after  longitudinally  placed  elliptical  pieces  of  skin  have  been  removed. 
By  this  the  form  of  the  root  of  the  nose  is  improved  at  the  same  time. 


FIG.  206. 


FIG.  207. 


FIG.  208. 


FIG.  206.— a.  Bridge  of  nose  flap  (skin  and  bone),  b.  Skin-flap  from  forehead,  c.  Defect 
formed  by  transverse  incision. 

FIG.  207.— a.  Bridge  of  nose  flap  turned  down.  b.  Held  in  place  by  catgut  sutures.  The  skin 
at  6  remains  free  for  anion  with  forehead  flap. 

FIG.  208.— a,  b.  Defects  in  forehead,  c.  Skin-flap  from  forehead  sutured  in  place  over  the  bridge 
of  the  nose. 

After  the  use  of  flaps  of  skin  and  bone  had  once  been  introduced  by 
this  method  of  Konig,  a  number  of  alterations  and  improvements  were 
suggested.  In  part  they  apply  to  the  operation  for  saddle-nose,  in  part 
to  the  restoration  of  the  entire  nose. 

A  considerable  improvement  upon  the  cosmetic  result  after  Konig's 
operation  is  recommended  by  Israel.  He  cuts  the  flap  of  bone  hardly 
0.75  cm.  wide,  so  that  the  bridge  of  the  nose  does  not  become  too  broad. 
The  flap  is  then  turned  downward  and  secured  to  the  soft  parts  of  the 
nose,  which  have  been  freed  by  means  of  a  curved  transverse  incision. 
The  wound  of  the  forehead  is  closed  by  sutures.  The  flap  is  at  first  left 
uncovered,  and  is  allowed  to  granulate  and  cicatrize.  In  the  meantime 
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the  skin  will  grow  over  the  plate  of  bone  for  some  distance  from  the 
edges,  and  can  later  be  employed  in  lining  the  interior.  When  cicatriza- 
tion has  taken  place,  the  bridge-like  flap  from  the  forehead  is  drawn 
somewhat  to  the  side  and  the  skin  of  the  depressed  nasal  bridge,  which 
lies  underneath  it,  is  incised  in  its  length.  A  transverse  incision  to  each 
side  is  placed  at  the  upper  and  lower  ends  of  this  longitudinal  incision, 
so  that  two  door-shaped,  quadrangular  flaps  are  formed  after  the  skin 
has  been  loosened  freely.  As  soon  as  the  new  bridge  of  the  nose — that 
is,  the  cicatrized  side  of  the  frontal  flap — has  been  freshened  by  dissect- 
ing off  the  skin  which  has  grown  around  the  edges  and  folding  it  back- 
ward, the  quadrangular  flaps  from  the  side  of  the  nose  can  be  placed  over 
the  bony  plate  and  be  almost  completely  brought  together.  They  receive 
a  support  and  their  internal  lining  of  skin  from  the  flaps  of  skin  dissected 
off  the  plate  of  bone. 


FIG.  209. 


FIG.  210. 


FIG.  211. 


FIG.  209.  —Defect  caused  by  frontal  flap  replaced  by  large  cured  flap  from  scalp. 
FIG.  210.— Flap  transplanted  into  nasal  defect. 
FIG.  211. — Result  of  the  plastic  operation. 

Helferich  has  modified  Konig's  method  in  a  similar  way.  By  means 
of  a  curved  incision  reaching  up  to  the  nasal  root  he  separated  the  skin 
of  the  nose  in  the  form  of  a  flap  and  at  the  same  time  loosened  the  soft 
parts  of  the  nose.  The  frontal  flap  with  its  plate  of  bone  was  transplanted 
into  the  defect  under  the  dissected  skin  and  its  pedicle  divided  as  soon 
as  the  flap  had  healed  in  place.  Those  parts  of  the  frontal  flap  which 
were  still  exposed  were  covered  by  skin  from  the  nasal  root,  which  was 
drawn  over  by  means  of  lateral  flaps. 

In  using  the  flap  of  skin  and  bone  according  to  Schimmelbusch,  the 
newly  formed  bony  nasal  bridge  rests  like  a  roof  upon  the  edges  of  the 
pyriform  aperture.  The  frontal  flap  is  cut  so  that  one  end  is  very  broad 
(6  to  9  cm.).  (Figs.  209  and  211 .)  It  contains  a  plate  of  bone  wider  than 
it  is  long,  while  its  more  narrow  pedicle  consists  of  skin  only.  The  large 
defect  upon  the  forehead  can  be  covered  by  transplantation;  according 
to  Schimmelbusch,  it  is,  however,  more  advisable  to  bring  about  a  linear 
scar  by  the  displacement  of  large  curved  flaps  cut  out  of  the  scalp.  The 
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flap  of  skin  and  bone  is  not  transplanted  at  once  into  its  new  place,  but 
is  covered  with  gauze  and  kept  in  a  horizontal  position  by  means  of 
adhesive  plaster  until  it  granulates  well  after  several  weeks.  In  the 
meantime  small  necrotic  pieces  of  bone  will  frequently  be  thrown  off 
and  the  components  of  the  flap,  the  skin,  periosteum,  and  bone,  will  have 
time  to  become  intimately  connected  with  each  other.  Thereupon  the 
edges  of  the  flap  are  freshened  and  granulations  removed  evenly  with  the 
knife.  The  bony  plate  is  then  sawed  through  lengthwise  exactly  along 
its  middle,  so  that  it  can  be  set  up  like  the  ridge  of  a  roof  with  its  skin 
surface  to  the  interior.  Thus  shaped,  it  is  to  be  transplanted  into  the 
defect.  The  latter  is  formed  by  splitting  the  nose  in  its  entire  length 
and  freeing  the  parts  down  to  the  entire  pyriform  aperture.  The  con- 
nections of  the  soft  parts  with  the  bone  are  severed  and  the  skin  dis- 
sected off  to  the  sides.  In  the  position  mentioned  above,  the  flap  is 
placed  in  the  defect  so  that  the  plate  of  bone  rests  firmly  upon  the  edges 
of  the  pyriform  aperture.  The  old  nasal  skin  separated  from  the  sides 
covers  only  a  part  of  the  new  bridge  at  its  base.  After  about  three  weeks 
the  pedicle  is  severed,  so  far  as  the  skin  of  the  flap  is  not  necessary  for 
an  inner  lining,  and  spread  out  over  the  freshened  region  of  the  glabella, 
so  that  it  lies  in  its  original  position.  (Fig.  211.)  After  several  subse- 
quent operations  the  skin  may  gradually  be  drawn  over  the  entire  newly 
formed  frame,  so  that  eventually  only  a  linear  scar  remains. 

Excellent  as  well  as  permanent  results  have  been  obtained  with  Konig's 
method,  especially  in  its  different  improved  forms.  The  conditions  of 
each  individual  case  determines  which  modification  is  indicated,  for  the 
method  of  Schimmelbusch,  for  example,  constitutes  a  much  more  exten- 
sive operation  than  that  of  Israel.  The  fact  that  only  a  single  linear 
scar  results  upon  the  forehead  must  be  regarded  as  a  great  advantage 
of  the  improved  methods;  besides  this,  the  reposition  of  the  pedicle  will 
give  a  much  more  natural  shape  to  the  nasal  root  and  the  glabella  than 
would  be  achieved  by  suturing  together  the  defect  in  the  forehead,  since 
the  eyebrows  will  here  be  drawn  to  the  middle. 

Attempts  to  simplify  the  operation  have  not  been  wanting.  After  it 
was  found  that  the  displaced  bone  formed  a  satisfactory  and  permanent 
support  for  the  bridge  of  the  nose,  its  transplantation  in  a  more  simple 
manner  was  considered.  Israel  transplanted  a  plate  of  bone  from  the  crest 
of  the  tibia.  He  freed  that  portion  of  the  nose  formed  by  the  soft  parts  by 
a  longitudinal  incision  and  placed  the  bone  under  the  skin,  which  he 
undermined  from  the  edges  of  the  wound.  De  Ruyter  employed  a 
decalcified  piece  of  bone.  In  saddle-shaped  noses  when  for  some  reason 
it  is  impossible  to  cut  a  flap  from  the  forehead  or  when  this  is  not  per- 
mitted, similar  methods  may  be  attempted.  In  the  two  cases  of  Israel 
the  scars  resulting  upon  the  forehead  gave  the  impulse  to  the  method 
mentioned.  The  use  of  flaps  would  be  discarded  entirely  if  it  were  certain 
that  the  piece  of  bone  would  heal  in  place.  On  account  of  the  necessary 
separation  of  the  soft  parts  of  the  nose  with  exposure  of  the  nasal  cavity 
a  part  of  the  displaced  bony  plate  faces  the  latter  without  protection, 
and  this  forms  the  weak  point  of  the  method.  While  the  external  wound 
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heals  rapidly,  the  inner  one  may  suppurate  and  the  entire  bony  plate 
may  thus  be  sacrificed.  Eventually  it  lies  in  the  nasal  cavity  as  com- 
pletely necrotic  bone  and  can  be  removed  through  one  of  the  nostrils. 

On  the  other  hand,  the  author  has  repeatedly  succeeded  in  perfectly 
healing  into  place  bony  plates  of  the  tibia  or  plates  from  the  forehead 
with  a  pedicle  of  periosteum,  with  very  good  cosmetic  result,  in  the 
simple  saddle-nose  where  the  nasal  cavity  was  not  opened  because  it  was 
not  necessary  to  dissect  off  the  fleshy  nose. 

In  saddle-noses  of  slight  degree  Czerny  split  the  bridge  lengthwise  and 
dissected  off  the  skin  laterally,  and  then  cut  out  two  semi-elliptical  flaps 
consisting  of  the  triangular  cartilage,  the  nasal  bone,  and  the  lining  of 
mucous  membrane.  These  were  stood  up  on  their  centrally  placed  base 
and  then  united  with  sutures.  They  formed  a  support  for  the  overlying 
skin,  which  was  again  brought  together. 

Mikulicz  tried  to  improve  the  saddle-nose  without  external  scar.  After 
dividing  the  fleshy  nose  subcutaneously  (by  means  of  a  tenotome  from 
the  bridge  of  the  nose  or  through  an  incision  from  the  nasal  cavity) 
and  loosening  the  soft  parts  of  the  depressed  nasal  bridge  subcutane- 
ously by  an  instrument  introduced  from  the  nasal  cavity,  the  lateral 
skin  of  the  nose  and  cheek  was  drawn  forward  by  means  of  several  flat 
sutures. 

For  slight  depressions  of  the  nasal  bridge  or  to  improve  the  results  of 
other  operations,  the  skin  can  be  elevated  by  the  subcutaneous  injection 
of  paraffin.  According  to  Gersuny,  this  will  become  encapsulated  within 
the  tissues  and  will  remain  in  place. 

Another  deformity  of  the  nose,  also  caused  by  syphilis,  may  be  operated 
upon  in  a  manner  similar  to  the  saddle-nose  proper.  When  the  vomer 
and  the  cartilaginous  septum  have  been  destroyed,  but  when  the  greater 
part  of  the  bony  nasal  bridge  is  preserved,  the  shrunken  and  depressed 
fleshy  nose  appears  as  if  pressed  into  the  pyriform  aperture,  so  that 
both  nasolabial  folds  will  meet  in  a  transverse  fold  of  skin  at  the  lower 
margin  of  the  nasal  bones,  the  prominence  of  which  is  somewhat 
below  the  normal.  After  the  fleshy  nose  has  been  separated  from 
the  pyriform  aperture,  it  must  be  held  firmly  in  its  normal  position  by 
inserting  a  bony  support  into  the  bridge  of  the  nose.  If  the  fleshy  nose 
is  much  shrivelled,  the  operation  will  require  the  use  of  the  nostrils  and 
will  thus  closely  resemble  a  complete  rhinoplasty. 

Complete  Rhinoplasty. — Complete  rhinoplasty  is  indicated,  aside 
from  the  very  rare  instances  of  congenital  defect  of  the  nose,  in  those 
severe  cases  in  which  the  entire  nose  has  been  destroyed  by  carcinoma, 
syphilis,  or  severe  injuries  (fragments  of  shells,  blows  with  a  sword,  shots 
fired  into  the  mouth,  bites  of  mad  animals,  etc.).  It  stands  to  reason 
that  frequently  parts  of  the  cheeks,  lips,  and  lids  must  be  restored  at  the 
same  time  as  the  nose. 

The  operation  for  complete  absence  of  the  nose  is  also  indicated  in 
those  cases  which  occur  chiefly  after  lupus  and  injuries  in  which  the 
greater  part  of  the  bony  bridge  is  preserved,  and  in  the  not  infrequent  in- 
stances in  which  syphilis  has  destroyed  the  entire  bony  and  cartilaginous 
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frame,  and  in  which  an  irregularly  shrunken  mass  of  skin,  often  with 
the  remainder  of  the  nostrils,  has  taken  the  place  of  the  nose. 

Depending  upon  the  origin  of  the  flap,  whether  from  the  cheek,  fore- 
head, or  arm,  surgeons  distinguish  in  general  a  French,  an  Indian,  and 
an  Italian  method  of  total  rhinoplasty. 

The  French  method  has  been  developed  especially  by  Serre  and 
Nelaton.  The  nose,  the  bony  part  of  which  must  still  be  in  place,  is 
formed  by  means  of  two  lozenge-shaped  flaps  taken  from  the  cheeks. 
They  extend  downward  laterally  to  the  defect  from  their  bridge  situated 
between  the  inner  canthus  and  nasal  root  to  the  region  of  the  nasolabial 
furrow.  Two  processes  of  Nelaton's  flaps  provide  for  the  alse  nasi  and 
the  septum.  The  mesial  edges  of  the  flaps  are  brought  together  to  form 

FIG.  212.  FIG.  213. 


Results  of  plastic  operation  for  typical  "  saddle-nose"  due  to  syphilis  nearly  two  and  a  half  years 

after  operation.     (Konig.) 

the  fleshy  nose.  The  scar  which  has  developed  as  the  site  of  the  sutured 
defects  on  both  sides  exerts  a  lateral  traction  which  Nelaton  tried  to 
prevent  by  loosening  the  periosteum  with  the  flap,  so  that  the  scar  will 
firmly  adhere  to  the  bone.  For  the  same  reason  Hitter  left  a  narrow 
strip  of  skin  between  the  edge  of  the  defect  and  the  flap  which  was 
supposed  to  give  lateral  support  to  the  latter  after  its  displacement. 
Nevertheless  the  newly  formed  nose  will  soon  fall  together  unless  a  very 
much  projecting  nasal  septum  is  present,  since  it  lacks  support  and  an 
internal  layer  of  epidermis.  The  method  is  mentioned  here  only  because 
it  can  be  employed  occasionally  to  cover  with  skin  a  flap  of  skin  and 
bone  transplanted  from  some  other  place. 

Of  the  other  procedures,  only  those  retain  a  practical  value  at  the 
present  day  the  fundamental  principle  of  which  consists  in  the  formation 
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of  a  flap  of  skin  and  bone.  Here,  even  more  so  than  in  operations  for 
saddle-nose,  the  chief  condition  necessary  for  a  satisfactory  and  per- 
manent result  is  the  construction  of  a  strong  and  firmly  placed  support. 

Several  procedures  show  how  the  skin-  and  bone-flap  of  Konig  may 
be  used.  Konig  himself  has  applied  his  method  of  operating  upon 
saddle-nose  to  total  defects  of  the  nose.  As  in  the  former  condition,  the 
frontal  flap  is  turned  over  and  allowed  to  heal  in  the  defect  after  fresh- 
ening the  edges;  after  several  weeks  the  raw  surface  is  covered  over  by 
a  flap  from  the  soft  parts  of  the  forehead. 

The  method  of  Rotter  and  Schimmelbusch  differs  chiefly  in  that  the 
transplanted  bone  is  supposed  to  form  an  osseous  frame  firmly  seated 
upon  the  pyriform  aperture.  According  to  Rotter,  a  skin-  and  bone- flap 
3.5  cm.  broad  is  cut  out  of  the  forehead.  It  is  then  inverted  at  its  base 


FIG.  214. 


FIG.  215 


Deformity  of  the  nose  due  to  injury. 

over  the  nasal  root  and  upon  the  total  defect,  so  that  its  skin  surface  lies 
internally.  After  several  weeks  the  plate  of  bone  is  firmly  incorporated 
in  the  flap  with  the  formation  of  abundant  granulations,  so  that  it  can 
be  divided  lengthwise  with  a  pointed  saw  into  three  strips.  The  middle 
one  is  intended  for  the  new  bridge  of  the  nose,  while  the  lateral  ones  are 
separated  from  their  underlying  support  so  far  that  they  only  remain  in 
connection  below  at  the  future  tip  of  the  nose.  By  turning  them  down- 
ward they  will  become  the  supports  of  a  tripod-like  bony  nasal  frame- 
work. By  bringing  the  skin  from  the  margins  of  the  defect  in  approxi- 
mation with  the  flap,  the  former  is  employed  as  much  as  possible  for 
an  external  covering.  The  skin  at  the  pyriform  aperture  will  thus  line 


538 


PLASTIC  OPERATIONS. 


FIG.  216. 


the  nostrils,  that  of  the  nasal  root  the  edges  of  the  flap.    The  remaining 
raw  surfaces  are  covered  by  flaps  of  epidermis. 

The  newly  formed  nose  receives  a  much  firmer  support  from  Schim- 
melbusch's  operation,  since  it  is  formed  of  bony  walls  in  its  entire  extent 

and  since  it  is  sought  to  produce 
bony  union  with  the  pyrif  orm  aper- 
ture. The  frontal  flap  is  cut  as 
for  saddle-nose  (Fig.  217);  in  size 
it  should  be  too  large  rather  than 
too  small.  The  base  measures 
from  2  to  3  cm.  between  the  eye- 
brows, and  the  upper  end  from  7 
to  9  cm.  close  to  the  hair-line.  A 
thin  plate  of  bone  is  removed 
from  the  frontal  bone  with  a  very 
broad  chisel  in  the  entire  extent  of 
the  flap.  If  the  bone  splinters,  one 
must  above  all  try  to  keep  the  frag- 
ments connected  with  the  perios- 
teum, and  for  this  purpose  lattice- 
shaped  sutures  are  placed  over 
the  bony  side  of  the  flap.  The 
latter  is  then  wrapped  in  iodoform 
gauze  and  the  plastic  closure  of  the 
large  defect  upon  the  forehead  un- 
dertaken at  once,  as  in  saddle- 
nose.  (Figs.  218  and  219.)  If 
in  the  meantime  all  hemorrhage 
from  the  flap  has  ceased  and  no 
fragments  are  found  in  the  bony 
plate,  one  can  then  cover  this  with 
strips  of  epidermis.  The  greater  part  of  these,  if  not  all,  will  grow.  If, 
however,  the  plate  of  bone  is  fractured  in  several  places,  one  does  well, 
according  to  Schimmelbusch,  to  await  the  formation  of  granulations  and 
to  graft  only  after  from  four  to  eight  weeks,  when  the  necrotic  portions 
have  come  off. 

After  the  raw  surface  is  covered  with  skin  it  is  transplanted  into  the 
defect  upon  the  nose.  The  plate  of  bone  is  sawed  through  in  the  middle, 
as  in  saddle-nose,  and  then  placed  upright  like  a  roof,  but  so  that  the 
skin  forms  the  external  surface.  In  the  mean  time  the  pedicle  has  again 
in  part  healed  in  place,  so  that  it  must  be  separated  in  order  to  turn 
the  flap  over.  By  freshening  the  defect  the  bony  edge  of  the  pyriform 
aperture  is  exposed,  and  the  nasal  flap,  the  sides  of  which  have  also 
been  freshened,  is  placed  accurately  upon  it.  If  possible,  it  is  fixed  still 
further  by  sutures  through  the  bone,  while  the  skin-edge  of  the  flap  is 
united  with  the  skin  of  the  cheek.  If  parts  of  the  alse  nasi  have  remained, 
they  are  raised  and  sutured  with  the  skin-edge  of  the  flap. 

In  order  to  make  sure  of  the  roof-like  shape  of  the  bony  plate  at  the 


The  same  after  plastic  operation  one  year  later. 
(Konig.) 
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start  a  wire  may  be  pulled  transversely  through  the  nose  at  the  depres- 
sions above  the  normal  nostrils.  This  is  then  tied  in  a  knot  at  both 
sides  over  rubber  tubes.  The  imprints  subsequently  produced  circum- 
scribe the  alae  riasi,  the  appearance  of  which  will  be  almost  normal. 

If  one  intends  to  construct  a  septum,  this  can  be  taken  from  the  skin- 
edge  of  the  pyriform  aperture  after  it  has  been  freshened,  in  the  form 
of  two  thin  flaps  of  skin.  (Fig.  218.)  Their  pedicle  retains  its  connec- 
tions with  the  normal  insertion  of  the  cutaneous  septum,  and  they  are 
joined  to  each  other  as  well  as  to  the  tip  of  the  nose.  In  three  weeks 


FIG.  217. 
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FIG.  217.— Bone  flap  from  forehead  turned  down. 

FIG.  218.— Defect  in  forehead  closed  by  transplanted  curved  scalp-flap. 

FIG.  219.— Result  of  plastic  operation. 

the  pedicle  of  the  frontal  flap  is  cut  through  and  replaced.  After  the 
shape  of  the  newly  formed  nose  has  been  improved,  if  necessary,  it  is 
completely  sewed  into  the  defect.  (Fig.  219.) 

This  method  has  been  frequently  employed  for  total  defects  in  v. 
Bergmann's  clinic  and  has  been  followed  by  excellent  results.  When 
the  fleshy  nose  is  absent  or  depressed,  a  tip  which  will  permanently 
retain  its  prominence  can  be  constructed  in  the  same  way,  although  it 
will  never  possess  the  delicate  structure  of  the  .natural  tip. 

Volkmann  and  Konig  especially  advise  against  the  construction  of  a 
septum,  so  that  the  free  passage  of  air  through  the  nose  is  not  impeded. 
If  the  nostril  has  a  tendency  to  contract,  Konig  lets  the  patient  wear  a 
small  tube  of  celluloid.  This  attracts  as  little  attention  as  the  absence 
of  the  septum  if  the  tip  of  the  nose  is  well  arched  below.  V.  Bergmann 
introduced  two  small  silver  tubes  connected  by  means  of  a  spring;  they 
preserve  excellently  the  form  and  shape  of  the  nostrils  even  when  their 
septum  is  present.  After  several  weeks  the  patient  need  only  wear  this 
apparatus  at  night. 

V.  Hacker  does  not  use  Konig's  frontal  flap  to  build  up  the  complete 
bony  nose,  but  only  for  the  bridge  and  septum.  According  to  his  method, 
the  flap  contains  only  a  narrow  plate  of  bone,  the  end  of  which  is  broken 
and  turned  over,  so  that  the  site  of  fracture  will  form  the  tip  of  the  nose 
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and  the  end  of  the  bone  the  support  of  the  septum.  Since  the  flap  with 
the  skin  is  sutured,  the  plate  of  bone  lies  uncovered  in  the  nasal  cavity 
unless  it  is  possible  to  line  the  inside  by  inverting  small  flaps  of  skin 
from  the  remnant  of  the  nose.  Two  incisions  at  the  free  edge  of  the  flap 
will  at  least  enable  one  to  invert  the  edge  of  skin  upon  both  sides  of  the 
septum  and  at  both  alse  nasi.  Attention  has  already  been  drawn  to  the 
disadvantage  of  not  having  an  inner  lining.  (Recent  attempts  are  those 
of  Hollander,  who  employs  the  nasal  bones,  and  of  Friedreich,  who  uses 
a  double  flap  of  bone.) 

The  Italian  method  of  rhinoplasty,  which  utilizes  flaps  from  the  arm, 
is  rarely  used  at  the  present  time.  There  is  a  great  advantage  in  not 
having  any  further  defects  arid  scars  in  the  face,  but  this  stands  in  contrast 
with  the  tortures  the  patients  endure  while  the  arm  is  fixed  to  the  head. 

In  complete  defects  the  method  can  be  employed  with  success  only  if 
a  plate  of  bone  is  transplanted  with  the  flap,  as  Israel  first  did  in  one 
case.  A  skin-flap  without  pedicle  is,  however,  preferred  if  one  merely 
desires  an  outer  lining  of  skin  for  a  nasal  frame  already  formed  from  the 
forehead,  or  if  small  defects  of  the  fleshy  nose  are  to  be  filled  in. 

While  Tagliacozza  and  v.  Grafe  used  the  skin  of  the  arm  for  their 
flaps,  Israel  took  his  pedunculated  flap  from  the  ulnar  side  of  the  fore- 
arm, so  that  he  could  cut  out  a  plate  of  bone  with  it.  The  pedicle  was 
directed  toward  the  elbow.  The  flap  was  sutured  to  the  rawed  defect 
after  four  weeks,  the  bone  having  at  that  time  firmly  united  with  the 
separated  soft  parts,  with  the  formation  of  granulation-tissue.  It  was 
necessary  to  raise  the  arm  high  up  and  flex  it  at  an  acute  angle.  The 
forearm  was  pronated  so  far  that  the  back  of  the  left  hand  came  to  lie 
upon  the  right  breast,  while  the  head  was  turned  far  to  the  left.  In 
this  position  the  flap  was  sutured  in  place;  the  parts  were  then  rendered 
immovable  by  a  plaster-of-Paris  bandage  surrounding  the  chest,  arm, 
and  head  for  two  weeks  until  the  pedicle  of  the  flap  could  be  divided. 
The  inner  lining  was  obtained  from  inverted  flaps  from  the  region  of  the 
nasal  root;  the  pedicle  which  remained  was  then  folded  and  sutured 
into  the  lower  edge  of  the  defect  and  thus  formed  the  cutaneous  septum 
while  the  alse  nasi  were  constructed  by  hemming  the  edge  of  the  flap. 

Several  attempts  have  been  made  to  support  the  skin-flaps  by  means 
of  metal  frames  or  hard  rubber.  The  methods  of  Poncet,  Cl.  Martin, 
Chaput,  Delorme,  and  Lossen  have  up  to  the  present  remained  in  their 
experimental  stages.  In  rare  cases  (for  instance,  Poncet)  they  were 
successful,  but  naturally  they  could  not  replace  the  solid  bony  support 
of  the  nose.  Mikulicz  succeeded,  for  a  time  at  least,  in  raising  a  com- 
pletely depressed  nose  by  means  of  a  supporting  apparatus  after  he  had 
divided  subcutaneously  the  cicatricial  tissue  between  bone  and  skin. 

Incomplete  Rhinoplasty.— Incomplete  rhinoplasty  strives  to  replace 
the  separate  parts  of  the  nose,  such  as  half  of  the  organ,  its  lateral  portion, 
tip,  or  septum.  These  defects  are  caused  frequently  by  lupus,  syphilis, 
carcinoma,  or  trauma. 

When  one  ala  together  with  a  large  part  of  the  lateral  wall  of  the  nose 
is  gone,  the  defect  is  best  covered  by  means  of  a  pedunculated  flap  of 


RHINOPLASTY. 


541 


skin  from  the  forehead.  Undue  traction  while  the  flap  is  turned  down 
is  best  avoided  by  giving  it  as  far  as  possible  an  oblique  direction.  With 
the  defect  upon  the  right  side,  the  pedicle  would  thus  begin  over  the  left 
half  of  the  nasal  root  and  its  end  would  lie  upon  the  right  side  of  the 
forehead.  With  narrow  defects  an  inner  lining  is  unnecessary;  it  is 
sufficient  to  line  the  edge  of  the  flap  at  the  ala  nasi.  The  resulting 
defect  upon  the  forehead  is  sutured  in  its  outer  part;  the  remaining 
portion  is  covered  as  the  pedicle  is  again  turned  back. 

When  the  skin  of  the  forehead  cannot  be  used,  the  flap  is  constructed 
from  the  healthy  side  of  the  nose.  (Fig.  220.)  A  rectangular  flap  is 
cut  out  of  the  latter;  its  lower,  narrow  end  lies  close  above  the  edge 
of  the  nose  on  the  healthy  side,  while  both  parallel  incisions  run  obliquely 
upward  over  the  bridge  of  the  nose  to  the  inner  canthus  of  the  diseased 
side.  In  the  middle  of  the  nose  a  small  triangular  area  is  left,  over 
which  the  flap  is  lifted.  The  dissection  of  the  latter  from  the  car- 
tilaginous part  of  the  nose  is  somewhat  difficult.  The  new  margins 
of  the  nostrils  are  lined  and  the  resulting  defect  is  at  once  covered  with 
strips  of  epidermis  or  cuds. 


FIG.  220. 


FIG.  221. 


FIG.  222. 


FIG.  220. — Rectangular  flap  from  healthy  side  of  nose. 

FIG.  221. — Rectangular  flap,  covering  defect. 

FIG.  222. — Flap  used  to  cover  defect  when  septum  and  tip  of  nose  are  absent. 

A  semilunar  narrow  flap  can  be  cut  out  of  the  skin  of  the  cheek  at 
the  outer  margin  of  the  defect  (Nelaton,  Lef ort-Malgaigne) .  Since  its 
pedicle  is  placed  at  the  inner  canthus,  the  parts  which  replace  it  should 
not  extend  too  far  upward.  V.  Hacker  lines  the  inner  side  of  a  Langen- 
beck  flap  with  a  flap  taken  from  the  cheek  and  inverted  into  the  nose. 

These  methods  are  very  useful  to  replace  a  lateral  portion  of  the  nose. 
According  to  Dieffenbach,  one  may  take  a  small  flap  from  the  cheek 
in  the  region  of  the  nasolabial  furrow  and  turn  it  into  the  defect 
around  its  pedicle  adjacent  to  the  defect.  (Fig.  223.)  For  the  shape  of 
the  nostril,  it  is  perhaps  better  to  invert  a  similar  flap  (v.  Hacker).  Its 
raw  surface  can  be  grafted. 

If  the  skin  of  the  cheek  is  unsuitable,  owing  to  the  scars  of  lupus,  for 
example,  one  may  in  women  construct  a  pedunculated  flap  from  the 
centre  of  the  upper  lip,  according  to  O.  Weber.  It  is  turned  upon  its 
pedicle,  lying  close  to  the  cutaneous  septum.  After  several  weeks  the 
pedicle  is  severed  and  the  edge  of  the  ala  nasi  hemmed. 

If  the  septum  and  nasal  tip  are  absent,  as  well  as  the  lateral  portion, 
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the  skin  of  the  bridge  and  the  root  of  the  nose  can  be  used  by  means 
of  a  flap  formed  according  to  W.  Busch.  (Fig.  222.)  The  pedicle  lies 
close  to  the  lateral  portion  of  the  healthy  side.  An  inner  lining  with  an 
inverted  flap  from  the  cheek  is  desirable  in  such  a  case. 

The  deformity  caused  by  a  small  defect  at  the  edge  of  the  nostril  or 
by  the  cicatricial  distortion  of  this  in  an  upward  direction  can  be  cor- 
rected very  simply  by  dissecting  off  the  skin  from  an  angular  or  curved 
incision.  The  edge  is  then  moved  into  its  normal  position,  and  is  retained 
in  its  new  place  by  suturing  the  V-shaped  wound  in  the  form  of  an 
inverted  2i  (Fig.  224),  or,  with  a  curved  incision,  a  flap  of  cutis,  with- 
out pedicle,  is  placed  into  the  defect.  (Fig.  225.)  The  successful 
attempt  of  Fritz  Konig  to  cover  the  defect  of  the  lateral  nasal  parts  by 
a  corresponding  piece  from  the  auricle  is  worthy  of  imitation. 


FIG.  223. 


FIG.  224. 


FIG.  225. 


The  missing  tip  of  the  nose  can  be  best  replaced  by  a  skin-flap  without 
pedicle,  if  the  defect  is  only  superficial.  The  flap  heals  well  as  soon  as 
it  is  placed  upon  a  broad  freshened  surface.  If  this  is  impossible,  when 
the  cartilages  of  the  nose  are  also  gone,  pedunculated  skin-flaps  from 
the  forehead,  the  bridge  of  the  nose,  or  the  cheek  may  be  employed. 
For  cosmetic  reasons  a  flap  from  the  region  of  the  nasolabial  fold  is  to 
be  preferred  above  the  others,  since  the  resulting  scar  corresponds 
exactly  to  the  fold.  An  inner  lining  is  necessary  only  with  larger  defects 
of  the  nasal  cartilages.  Helferich  here  forms  two  flaps  from  the  cheek 
and  inverts  one  of  these.  If  it  is  improbable  that  a  flap  without  pedicle 
would  heal  in  place,  and  if  there  is  an  objection  to  even  the  slightest 
scar  in  the  face,  one  is  forced  to  employ  the  Italian  method  (Kuster). 
By  allowing  the  raw  surfaces  of  the  flap  to  heal  together  an  inner  lining 
can  be  provided  for.  If  the  cutaneous  septum  must  be  restored  with 
the  tip,  it  is  advisable  to  cut  the  flap  with  or  without  pedicle  so  freely 
that  a  process  may  be  used  as  septum  after  it  has  healed. 

In  a  larger  defect  of  the  tip  and  the  entire  cartilaginous  septum  Payr 
took  a  long  flap  on  each  side  from  the  region  of  the  nasolabial  furrow, 
the  pedicle  of  which  was  placed  close  to  the  nose.  They  were  rolled  up 
with  their  raw  surface  outward,  so  that  in  forming  the  septum  both 
of  their  ends  came  into  contact  with  the  surface  of  the  wound.  After 
dividing  the  pedicles  the  tip  was  constructed  by  uniting  the  flaps  with 
the  freshened  remainder  of  the  lateral  portion  of  the  nose. 
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Narrow  strips  taken  from  the  nose  (Dieffenbach,  Hiiter)  or  from  the 
upper  lip  (Dieffenbach,  Wutzer,  v.  Langenbeck)  are  to  be  used  to  replace 
the  missing  cutaneous  septum.  The  former  method  is,  however,  recom- 
mended only  in  too  large  artificial  noses.  The  flap  is  cut  in  the  middle 
line  from  the  tip  of  the  nose  in  order  at  the  same  time  to  improve  the 
form  of  the  latter.  It  is  then  inverted  so  that  its  end  can  be  sutured  into 
a  corresponding  place  of  the  nostril.  The  raw  surface  which  is  turned 
outward  is  at  once  covered  with  a  strip  of  epidermis.  The  fact  that  the 
raw  surface  may  thus  be  rapidly  covered  with  skin  makes  the  use  of 
older  methods  unnecessary.  An  example  is  the  one  of  Dieffenbach,  who 
gave  the  septum  an  external  covering  by  cutting  a  flap  from  the  region 
of  the  philtrum,  inclusive  of  the  mucous  membrane,  and  then  turning 
it  upward.  The  base  of  Wutzer's  flap  was  situated  at  the  labial  mucous 
membrane;  the  flap  was  raised  upward  and  allowed  to  heal  in  place  with 
elevated  lip.  Its  pedicle  was  severed  later. 

If  a  flap  from  the  upper  lip  is  used  by  rotation,  the  fact  that  the  pedicle 
does  not  lie  in  the  centre  will  always  be  a  drawback.  Its  lateral  position 
will  necessitate  subsequent  modifications.  If  the  tip  of  the  nose  is 

FIG.  226.  FIG.  227 


Lance-shaped  flap  for  repair  of  septum  when  tip  is  shrunken  and  nostril  stenosed. 

shrunken  and  at  the  same  time  the  nostril  is  stenosed,  one  can  construct 
the  end  of  the  small  flap  lancet-shaped,  according  to  Nicoladoni. 
(Figs.  226  and  227.) 

CHEILOPLASTY. 

The  object  of  plastic  operations  upon  the  lips  is  to  replace  defects  or 
to  correct  anomalies  of  shape.  The  absence  of  a  lip,  in  part  or  entirely, 
may  be  due  to  severe  injuries  of  all  kinds — noma,  spontaneous  gangrene 
in  typhoid,  and  most  often  to  neoplasms  or  their  operative  removal. 
Among  the  latter,  carcinoma  of  the  lower  lip  plays  the  most  important 
part.  Tuberculous  and  syphilitic  ulcers,  as  well  as  burns,  may  alter  the 
form,  and  their  cicatrization  may  bring  about  a  marked  distortion  of 
the  edges.  The  upper  lip  is  everted  toward  the  nose  and  the  lower 
toward  the  chin.  In  other  cases  the  same  lesions  may  lead  to  an  abnor- 
mal stenosis  of  the  mouth. 

The  fact  that  defects  of  the  lip  are  so  manifold,  and  that  their  con- 
figuration depends,  of  course,  upon  the  seat  and  extent  of  the  disease  in 
question,  has  given  rise  to  so  large  a  number  of  operations  that  they  can 
hardly  be  recorded.  In  1859  v.  Bruns  collected  about  fifty  such  opera- 
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tions  from  the  accounts  of  the  various  authors.  Of  this  long  list,  only 
those  operations  have  practical  value  which  satisfy  the  requirements  of 
a  newly  formed  lip.  The  result  should  not  be  an  immovable  mass  of 
skin  covering  the  lower  jaw  and  firmly  adherent  to  it,  with  a  contracted 
and  cicatrized  internal  surface  and  an  inverted  free  edge,  but  a  lip  which 
approaches  as  nearly  as  possible  the  normal.  Its  edge  and  also  part  of 
its  inner  side  should  be  covered  with  mucous  membrane,  so  that  it  does 
not  grow  to  the  gums.  It  should,  at  the  same  time,  afford  protection  to 
the  teeth  and  prevent  the  saliva  from  flowing  out.  The  repair  of  a  lip 
should  not  affect  the  shape  of  the  mouth,  nor  should  the  newly  formed 
lip  or  the  plastic  repair  itself  be  particularly  prominent  or  disfiguring 
from  a  cosmetic  point  of  view.  Methods  the  only  object  of  which  is 
repair  of  the  defect  are  only  justified  when  the  neighborhood  of  the  mouth 
is  unsuited  for  the  removal  of  a  flap  covered  with  mucous  membrane. 

For  the  complete  or  incomplete  repair  of  the  lower  lip,  such  as  is  most 
frequently  necessary  after  operations  for  carcinoma,  the  choice  of  the 
procedure  depends  in  part  upon  the  extent  of  the  disease,  in  part  upon 
the  shape  of  the  resulting  defect.  The  latter  can,  however,  be  formed 
so  as  to  correspond  with  the  intended  plastic  operation.  Lining  the 
newly  formed  lip  with  mucous  membrane  is  the  most  important  feature. 

Smaller  operations  on  the  lips,  such  as  wedge-shaped  incisions,  can 
very  well  be  performed  under  local  anaesthesia.  In  all,  the  coronary 
artery  is  compressed  in  the  left  angle  of  the  mouth  by  the  assistant's 
fingers,  in  the  right  by  the  operator  himself.  After  incision  the  vessel  is 
at  once  caught  and  ligated. 

While  for  small  superficial  neoplasms  of  the  margin  of  the  lip  a  trans- 
verse elliptical  excision  with  subsequent  suture  is  sufficient,  larger  tumors 
extending  to  the  skin  are  best  excised  in  the  form  of  a  wedge,  so  that 
the  gap  may  easily  be  drawn  together  by  the  sutures.  The  width  of  the 
lesion  determines  how  far  the  point  of  the  wedge  extends  into  the  skin 
of  the  chin.  Since  the  lip  is  very  dilatable,  half  of  the  lower  lip  may  be 
removed  by  means  of  a  wedge-shaped  excision  without  appreciably 
narrowing  the  mouth ;  in  people  more  advanced  in  years,  this  limit  may 
be  exceeded,  as  Konig  does,  to  avoid  more  extensive  operations. 

In  order  to  avoid  marked  stenosis  of  the  mouth,  Serre  carried  a  hori- 
zontal incision  through  the  entire  thickness  of  the  cheek  from  the  angles 
of  the  mouth  on  each  side.  The  buccal  flaps  so  formed  were  loosened 
somewhat  from  the  lower  jaw.  After  suturing  the  wedge-shaped  defect 
the  missing  part  of  the  lip  was  replaced  by  sewing  together  the  buccal 
mucous  membrane  with  the  edge  of  the  skin.  The  procedure  is  simple, 
but  a  disproportion  of  the  parts  readily  results,  the  upper  lip  projecting 
over  the  tense  lower  lip,  owing  to  the  traction  on  the  skin  of  the  cheek. 
An  improvement  can  then  only  be  reached  by  excising  two  triangles 
above  the  horizontal  incisions  and  suturing  these  according  to  Burow. 

On  the  other  hand,  tension  is  avoided  even  when  the  lip  is  completely 
absent,  by  resorting  to  Dieffenbach's  lateral  displacement  of  two  flaps 
from  the  neighborhood  of  the  lesion.  In  the  course  of  years  this  oper- 
ation lias  undergone  many  alterations.  According  to  Dieffenbach's 
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directions,  the  flaps  should  be  from  3.5  cm.  to  4  cm.  broad;  Adelmann 
constructs  them  larger  by  dividing  the  cheek  up  to  the  masseter  and 
then  prolonging  the  incisions  up  to  the  ear  through  the  skin  only;  in 
this  way  the  posterior  portions  of  the  flaps  at  once  cover  the  two  large 
holes  in  the  cheek,  which  otherwise  discharge  saliva  for  a  long  time  until 
they  heal  by  granulation.  The  incisions  forming  the  flaps  of  Jasche  and 
Ried  have  a  downward  curve,  so  that  the  secondary  defects  may  be 
closed  at  once. 

Dieffenbach's  method  may  be  employed  for  complete  as  well  as  partial 
absence  of  the  lower  lip.  In  the  latter  case  flaps  are  cut  out  on  one  side 
only.  (Figs.  228  to  230.)  According  to  v.  Bergmann,  in  whose  clinic 
large  and  complete  defects  after  removal  of  cancers  of  the  lip  are  often 
restored  after  Dieffenbach's  method,  the  operation  is  as  follows: 

The  excised. area  has  the  shape  of  a  triangle  or  heart  with  its  apex 
pointing  toward  the  chin  and  its  base  occupying  the  site  of  the  missing 
vermilion  border.  While  the  soft  parts  of  the  cheek  are  held  taut,  the 
incision  is  carried  from  the  site  of  the  former  angle  of  the  mouth 
through  the  cheek  in  a  direction  toward  the  external  auditory  meatus, 


FIG.  228 


FIG.  229. 


FIG.  230. 


Cheiloplasty.     Dieffenbach's  method. 

across  the  masseter  up  to  about  a  finger  breadth  anterior  to  the 
auricle.  At  first  only  the  skin  is  incised,  then  layer  after  layer  is  divided 
between  the  edge  of  the  defect  and  the  masseter  up  to  the  connective- 
tissue  stroma  of  the  oral  mucous  membrane.  In  the  outer  part  of  the 
wound  the  masseteric  fascia  must  be  kept  intact,  so  as  to  avoid  injury  to 
the  parotid  gland.  After  all  hemorrhage  has  been  stopped  (vena  facial, 
ant.),  the  mucous  membrane  is  divided  with  one  cut  of  the  scissors  close 
to  the  upper  margin  of  the  gaping  skin-incision  up  to  the  edge  of  the 
masseter,  and  then  along  this  perpendicularly  downward  to  where 
the  mucous  membrane  turns  over  at  the  lower  jaw.  In  this  way  the 
mucous  membrane  remains  in  connection  with  the  anterior  part  of  the 
flap.  Then  another  incision  is  run  downward  to  the  submaxillary  region 
and  parallel  with  the  edge  of  the  defect.  It  begins  at  the  lateral  end  of 
the  incision  through  the  cheek,  in  front  of  the  ear.  Here  also  the  masse- 
teric fascia  must  be  spared.  Separation  of  the  flap  from  the  fascia  and 
the  lower  jaw,  after  transverse  division  of  the  reflected  fold  of  the  oral 
mucous  membrane,  must  be  carried  so  far  that  the  lower  margin  of  the 
lower  jaw  is  reached  and  crossed  by  one  to  two  finger  breadths.  Further 
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separation  below  the  jaw  is  accomplished  bluntly  with  sponges  of  gauze, 
the  soft  parts  being  stripped  off  so  that  the  trunk  of  the  facial  artery, 
which  here  enters  the  flap,  is  not  injured.  In  this  way  the  submaxillary 
region  is  exposed,  and  carcinomatous  lymph-nodes  must  here  be  dis- 
sected out  with  blunt  forceps,  care  being  taken  not  to  injure  the  facial 
artery.  As  soon  as  this  has  been  repeated  upon  the  other  side  the  sub- 
mental  region  will  also  be  exposed  for  the  extirpation  of  glands.  The  two 
flaps  are  then  placed  together  so  that  they  cover  the  entire  defect  and 
their  mesial  edges  meet  in  the  middle  line.  As  soon  as  these  edges 
are  fixed  by  a  few  sutures  the  upper  edges  of  the  flaps  are  lined  with  the 
mucous  membrane  which  covers  its  inner  surface.  Then  the  two  rectan- 
gular areas  of  mucous  membrane,  the  mesial  edges  of  which  are  also 
united  to  each  other,  form  the  margin  of  the  lip  and  its  inner  coating. 
In  order  to  build  up  the  angles  of  the  mouth  the  outer  edge  of  each  square 
of  mucous  membrane  is  united  with  the  border  of  the  upper  lip,  where- 
upon the  upper  edge  of  the  flap  is  sutured  into  the  wound  of  the  cheek. 
The  triangular  defect  which  remains  on  each  side  is  drawn  together  by 
sutures  for  some  distance  from  the  most  extreme  angle  of  the  incision. 
The  lowest  angle  at  the  chin  is  preferably  left  open  in  order  to  avoid 
retention. 

The  illustrations  (Figs.  228  to  230)  show  the  formation  of  flaps  and 
the  suture  on  one  side  only,  with  partial  defect  at  the  lips.  Here  the  edge 
of  the  newly  formed  labial  margin  must,  of  course,  be  closely  approxi- 
mated to  the  edge  of  the  one  remaining. 

Nutrition  of  the  flap  is  insured  since  the  facial  artery  has  been  pre- 
served; yet  it  may  be  interfered  with  by  too  tight  bandages,  so  that 
gangrene  occurs  upon  the  newly  formed  margin.  It  is  therefore  best 
to  tighten  the  required  dressing  with  a  simple  funda  maxillae. 

Dieffenbach's  method,  if  carried  out  in  the  described  fashion,  con- 
structs a  lower  lip  which  satisfies  all  requirements.  The  resulting 
secondary  defects  are  not  very  prominent,  since  they  only  form  narrow 
linear  scars.  Since  the  flaps  are  dissected  off  so  far,  even  large  losses  of 
substance  extending  to  the  chin  can  be  covered.  The  method  may  even 
be  employed  to  advantage  in  conjunction  with  resection  of  the  middle 
piece  of  the  mandible  in  those  severe  cases  in  which  carcinoma  has 
attacked  the  jaw. 

When  the  defect  involves  the  entire  lower  lip,  but  does  not  extend 
into  the  skin  of  the  chin,  the  flaps  cannot  be  formed  according  to  Dieff en- 
bach  without  wedge-shaped  excision  from  the  chin.  In  such  cases  the 
missing  tissue  can  be  replaced  in  a  more  simple  way  by  other  methods. 

According  to  v.  Bruns,  a  rectangular  defect  is  cut  out  and  two  quad- 
rangular flaps  are  then  formed  from  the  entire  thickness  of  the  cheek. 
They  are  placed  lateral  to  the  angles  of  the  mouth  and  reach  up  to  the 
nostrils.  After  being  turned  downward  at  their  base  next  to  the  defect 
they  are  sutured  into  this.  The  secondary  defects  can  be  brought 
together  while  the  edge  of  the  lip  is  formed  of  the  mucous  membrane  of 
the  cheek.  (Figs.  231  and  232.)  In  carcinoma  the  region  of  the  lymph- 
nodes  must  be  exposed  by  separate  incisions. 
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It  is  impossible  to  save  a  narrow  strip  of  mucous  membrane  after  all 
the  diseased  tissue  has  been  removed  between  the  defect  and  the  fold; 
where  the  mucous  membrane  is  reflected  on  to  the  lower  jaw,  this  strip 
may  serve  to  line  a  flap  displaced  from  the  region  of  the  chin.  The  lesion 
is  circumscribed  by  carrying  the  first  incision  from  one  of  the  angles  of 
the  mouth  obliquely  to  the  other  side  in  a  slightly  downward  direction 
until  it  meets  the  second  incision  running  from  the  other  border  of  the 
neoplasm  or  from  the  other  angle  of  the  mouth  perpendicularly  down- 
ward. The  second  incision  then  describes  a  wide  curve  over  the  sub- 


FIG.  231. 


FIG.  232. 


Restoration  of  under  lip.     (V.  Bruns.) 

mental  region  and  is  prolonged  into  the  submaxillary  region  of  the 
opposite  side.  After  the  mucous  membrane  has  been  transversely  divided 
at  its  point  of  reflection  (Fig.  234,  the  dotted  line),  the  entire  circum- 
scribed flap  can  be  dissected  off  with  exposure  of  the  region  of  the  sub- 
mental  and  submaxillary  lymph-nodes.  No  secondary  defect  results  if, 
after  forming  the  labial  margin,  the  flap  is  displaced  upward  arid  fixed. 
(Fig.  234.) 

Aside  from  the  method  of  lining,  this  method  resembles  somewhat  the 
cheiloplasty  of  Berg.  It  can  be  employed  with  good  cosmetic  result  in 
complete  as  well  as  incomplete  defects,  provided  there  is  sufficient  mucous 


FIG.  233. 


234. 


membrane  upon  the  internal  surface.  Owing  to  the  formation  of  a  single 
flap  the  appearance  is  better  than  if  one  takes  two  flaps  from  the  skin  of 
the  chin  (Blasius),  by  running  curved  incisions  from  the  middle  of  the 
defect  to  both  sides. 

The  upper  lip  is  used  in  various  ways  to  replace  the  defect  of  the  lower 
lip  in  order  to  form  a  lining  from  its  vermilion  border  or  to  improve  as 
much  as  possible  the  functional  result  by  a  simultaneous  displacement 
of  muscular  fibres.  However,  the  normal  shape  of  the  mouth  is  often 
lost,  in  so  far  as  it  will  become  distorted  or  like  a  proboscis. 
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Dieffenbach  dissected  off  two  pointed  flaps  from  the  upper  lip  by 
means  of  two  small  oblique  incisions  running  from  the  angles  of  the 
mouth  toward  the  septum,  so  that  he  could  line  with  these  a  skin-flap 
formed  from  the  cheek.  V.  Langenbeck  dissected  off  the  margin  of  what 
remained  of  the  lower  lip  and  of  the  entire  upper  lip  on  both  sides,  when 
necessary,  so  that  only  a  narrow  bridge  of  tissue  remained  at  the  phil- 
trum.  By  this  method  of  displacing  the  lip-edges  one  can  well  provide 
for  the  missing  vermilion  border  of  the  lip  in  all  cases  in  which  one  is 
obliged  to  replace  the  lower  lip  by  means  of  flaps  without  mucous  mem- 
brane lining.  (Fig.  237.)  V.  Bruns  not  only  freed  the  labial  margin,  but 
also  the  lateral  portions  of  the  entire  upper  lip  in  the  form  of  two  flaps 
by  running  two  curved  incisions  around  the  angles  of  the  mouth  from 
the  lower  corner  of  the  partial  quadrangular  defect.  The  small  rounded 
outline  of  the  mouth  which  results  after  such  displacements  of  the  upper 
lip  has  been  again  converted  into  a  cleft  by  Dieffenbach  and  Maass  by 
means  of  lateral  incision  in  which  the  mucous  membrane  is  sewed  exter- 
nally to  the  skin. 


FIG,  235. 


FIG.  236. 


FIG.  237. 


Cheiloplasty.     V.  Langenbeck's  method.      Fig.  237  restoration  of  vermilion  border. 

X  Spur. 


In  partial  defects  of  the  lower  lip  a  triangular  flap  is  formed  out  of 
the  entire  thickness  of  the  upper  lip  in  Estlander's  operation.  Its  apex 
reaches  upward  to  beyond  the  nasolabial  furrow;  its  base,  lying  upon 
the  margin  of  the  lip,  extends  with  one  of  its  corners  into  the  angle  of 
the  mouth,  while  the  other  possesses  a  small  bridge  of  tissue  in  the  vicinity 
of  the  philtrum  in  which  the  coronary  artery  runs.  The  flap  is  turned 
downward  and  sewed  into  the  wedge-shaped  defect;  the  secondary 
wound  of  the  upper  lip  and  cheek  is  closed  by  sutures.  By  this  pro- 
cedure the  loss  of  substance  in  the  lower  lip  is  replaced  by  normal  and 
functionating  labial  tissue,  but  the  mouth  is  unsightly,  shortened  upon 
the  side  operated  upon.  The  latter  disadvantage  is  overcome  by  the 
somewhat  more  difficult  procedure  of  Schulten.  Here  the  upper  lip  is 
turned  upward  and  a  bridge-shaped  flap  of  mucous  membrane  and 
muscle  containing  the  coronary  artery  is  formed.  It  is  from  1  to  1.5  cm. 
broad  and  has  a  pedicle  at  each  angle  of  the  mouth.  This  bridge  of 
mucous  membrane  is  inverted  and  turned  downward  and  accurately 
sutured  upon  the  lower  lip,  which  is  constructed  of  a  flap  of  skin. 
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By  means  of  v.  Langenbeck's  displacement  of  the  labial  margin  or 
Schulten's  procedure  one  can  supply  skin-flaps  containing  no  mucous 
membrane,  such  as  those  from  the  region  of  the  skin  or  neck,  with  a 
margin  of  mucous  membrane,  and  thus  prevent  shrinkage  or  crumpling 
in  of  their  margin.  In  this  way  methods  which  would  otherwise  be 
unsatisfactory  on  account  of  the  absence  of  mucous  membrane  are  ren- 
dered serviceable. 

Above  all,  v.  Langenbeck's  method  of  cheiloplasty  may  be  combined 
with  a  method  which  constructs  a  labial  margin.  Fig.  235  shows  that 
a  small  tongue-shaped  area  of  skin  ( X )  remains  between  the  oval  defect 
and  the  loosened  skin  after  the  flap  has  been  circumscribed.  This  so- 
called  spur  is  used  by  v.  Langenbeck  as  support  for  the  flap  when  it  is 
displaced  upward.  This  spur  has  been  freed  by  v.  Volkmann  (Ranke) 
so  that  the  secondary  defect  could  be  better  closed.  If  a  pad  forms  at 
the  upper  edge  of  the  flap,  this  can  be  excised.  (Fig.  236.)  (Kronlein.) 
According  to  Kronlein,  this  procedure  has  been  used  in  v.  Langenbeck's 
clinic  in  total  and  partial  defects ;  in  the  latter  it  was  altered  so  that  by 
increased  rotation  of  the  flap  its  narrow  end  and  not  its  upper  margin 
formed  the  edge  of  the  lip. 

If  the  skin  of  the  chin  is  also  gone,  similar  pedunculated  flaps  may  be 
cut  from  the  skin  of  the  neck.  The  latter  is,  however,  less  suitable  to 
replace  defects  and  readily  becomes  gangrenous  in  old  individuals.  A 
flap  taken  from  the  skin  of  the  chin  with  a  double  pedicle,  like  a  bridge, 
possesses  better  nourishment.  A  large  curved  incision  is  run  from  one 
submaxillary  region  to  the  other  parallel  to  the  curved  edge  below  the 
chin.  The  bridge  of  tissue  thus  defined  is  separated  from  the  underlying 
tissues  and  is  displaced  upward.  This  procedure  is  fashioned  after 
Morgan's  operation  (1829),  and  was  preferred  by  Regnier  in  Wolfler's 
clinic  on  account  of  its  simplicity.  By  lining  the  upper  edge  with  labial 
mucous  membrane  the  drawing  in  of  the  former  is  avoided. 

The  less  common  defects  of  the  upper  lip  can  be  covered  by  methods 
similar  to  those  used  for  congenital  clefts  by  drawing  forward  the  soft 
parts  of  the  lips  and  cheeks  which  are  separated  from  the  jaw,  provided 
they  are  merely  narrow  and  wedge-shaped.  If  the  vermilion  border  of 
the  lip  is  drawn  into  the  edge  of  the  cicatrized  defects,  it  must  be  loosened 
as  in  operations  for  harelip.  For  cosmetic  reasons,  one  cannot  draw 
together  wedge-shaped  defects  to  such  an  extent  as  in  the  lower  lip,  for 
the  slightest  tension  causes  the  upper  lip  to  fall  behind  the  latter,  or,  if 
the  defect  is  not  in  the  centre,  the  philtrum  will  be  pulled  toward  the  side. 

If  dealing  with  larger  partial  or  with  complete  loss  of  substance,  the 
lateral  portions  of  the  upper  lip  and  the  adjacent  portions  of  the  cheek 
will  form  a  good  substitute  covered  with  mucous  membrane.  In  order 
to  draw  forward  and  displace  them  in  incomplete  defects,  Dieffenbach's 
wave-like  incision  around  the  nostrils,  if  necessary,  with  a  slight  prolonga- 
tion in  an  outward  direction,  is  suitable.  With  complete  absence, 
however,  both  cheeks  must  be  used  to  form  flaps.  They  may  lie  hori- 
zontally with  their  pedicles  on  the  outside,  but  the  resulting  tension  in 
a  transverse  direction  of  the  newly  formed  lip  does  not  give  good  results. 
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Those  flaps  are  better  which  are  cut  out  and  removed  from  the  entire 
thickness  of  the  cheek  lateral  to  the  defect  with  their  base  directed  upward 
or  downward. 

The  method  of  V.  v.  Bruns  resembles  that  for  the  lower  lip.  The 
pedicle  of  both  flaps  lies  next  to  the  angles  of  the  mouth,  while  their 
narrow  end  is  placed  underneath  and  adjacent  to  the  nostrils.  As  soon 
as  the  flaps  are  displaced  and  brought  together  in  the  middle  line,  their 
inner  edges,  which  up  to  now  have  formed  the  outer  limits  of  the  quad- 
rangular defect,  will  constitute  the  margin  of  the  newly  formed  lip,  which 
still  has  to  be  clothed  with  mucous  membrane.  Sedillot  placed  the  pedicle 
of  his  similar  rectangular  flap  above  and  the  narrow  end  below.  The 
two  flaps  replace  the  lip  by  being  turned  inward  and  upward;  their 
outer  margin  is  supplied  with  as  much  mucous  membrane  as  is  neces- 
sary and  the  secondary  defects  are  closed  by  suture. 

The  branches  of  the  facial  nerve  which  run  to  the  lower  lip  are  severed 
by  this  last  method ;  if  one  wants  to  avoid  them  and  the  ugly  scars  about 
the  cheek,  or  if  the  skin  of  the  cheek  is  not  suited  for  a  plastic  operation, 
one  can  use  pedunculated  flaps  from  the  forehead,  as  in  plastic  work 
upon  the  nose,  or  flaps  with  broad  pedicles  from  the  skin  of  the  neck 

FIG.  238.  FIG.  239.  FIG.  240. 


Abbe's  method. 


with  a  bridge  of  tissue  lying  in  the  submaxillary  region.  The  inner  sur- 
face of  the  flaps  is  to  be  covered  at  once  with  skin-grafts  as  far  as  is 
necessary;  they  are  to  be  sutured  in  to  the  defect  only  after  they  are 
completely  invested.  Since  the  flaps  diminish  considerably  in  size  while 
the  grafts  take,  a  subsequent  shrinkage  is  little  to  be  feared.  The  large 
secondary  defect  upon  the  forehead  or  neck  is  covered  chiefly  by  the 
replaced  pedicle;  the  rest  is  closed  by  drawing  together  its  edges  or  by 
skin-grafting.  After  the  newly  formed  lip  has  healed  in  place,  it  is  lined 
according  to  one  of  the  methods  of  transplanting  the  labial  margin  above 
described,  or  by  means  of  small  pedunculated  flaps  of  mucous  membrane 
from  the  lower  lip,  for  instance,  with  the  bridge  of  tissue  at  the  angles 
of  the  mouth. 

A  reduplication  of  the  newly  formed  lip — that  is,  an  internal  as  well 
as  external  layer  of  skin — is  necessary  only  to  prevent  shrinkage  when 
large  defects  of  the  cheek  must  be  restored  at  the  same  time. 

If  the  newly  fashioned  upper  lip  lies  behind  the  lower  lip,  as  occurs 
particularly  when  it  is  formed  of  flaps  from  the  cheek,  Estlander's  opera- 
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tion  can  be  employed  to  correct  the  disproportion  between  both  lips 
in  the  following  manner,  according  to  Abbe.  (Figs.  238  to  240.) 

A  triangular  flap  is  taken  exactly  from  the  middle  of  the  lower  lip  and 
is  turned  180  degrees  upward  upon  its  pedicle,  which  is  formed  of  labial 
mucous  membrane,  at  one  corner  of  the  base  of  the  flap.  It  can  then  be 
sutured  into  the  upper  lip  after  this  has  been  split  along  its  middle.  In 
the  author's  cases  he  has  cut  the  pedicle  as  early  as  the  fifth  day.  If  the 
labial  margin  is  accurately  united  all  around  after  this  procedure,  the 
upper  lip  will  be  considerably  larger  at  the  expense  of  the  lower  lip. 
This  procedure  was  introduced  by  Abbe,  and  after  him  by  Neuber,  as 
a  secondary  operation  in  harelip;  its  results  are  excellent  if  the  wedge 
is  not  too  narrow. 

A  flap  consisting  only  of  the  vermilion  border  of  the  lower  lip  may, 
of  course,  be  transplanted  into  the  upper  lip  in  the  same  way. 

The  defect  of  both  lips  is  always  combined  more  or  less  with  loss  of 
substance  in  the  cheek.  This  is  replaced  by  the  various  methods  of 
meloplasty. 

STOMATOPLASTY. 

Aside  from  congenital  anomalies  of  form,  it  is  indicated  to  improve 
the  shape  of  the  lips  by  plastic  operation  in  cicatricial  distortion  and 
stenosis  of  the  oral  orifice. 

Ectropion  of  the  lip  should  be  operated  upon,  according  to  Dieffenbach, 
as  is  the  same  condition  of  the  lower  lid.  A  V-shaped  incision  marks 
off  a  triangular  flap,  which  is  dissected  off  down  to  its  base  at  the  labial 
margin  and  displaced  upward  with  it.  The  lip  is  retained  in  its  new 
place  by  suturing  the  wound  in  the  form  of  a  Y.  This  method  can  be 
used  in  complete  as  well  as  incomplete  ectropion  of  both  lips,  provided 
the  skin  has  not  changed  into  a  dense  mass  of  scar- tissue.  If  this  is  the 
case,  the  scars  are  to  be  excised  as  completely  as  possible  with  preser- 
vation of  the  labial  margin;  they  should  be  replaced  by  pedunculated 
or  bridge-shaped  flaps  from  the  chin  or  upper  margin  of  the  neck.  In 
ectropion  of  the  upper  lip  it  may  be  necessary  to  reconstruct  the  alse 
nasi  or  the  septum  at  the  same  time.  If  the  skin  of  the  neck  is  the  seat 
of  extensive  scars,  as  after  severe  burns,  it  is  best  to  transplant  skin-flaps 
without  pedicles  upon  the  defect  after  dissecting  off  the  vermilion  border 
and  excising  the  cicatricial  masses. 

In  a  stenosed  oral  cleft  lateral  incisions  permanently  widen  the  opening 
only  when  it  is  possible  to  unite  accurately  the  edges  and  the  newly 
formed  angle  of  the  mouth  with  mucous  membrane,  as  was  first  accom- 
plished by  Dieffenbach.  He  cut  a  narrow  strip  out  of  the  skin  in  the 
direction  of  the  mouth  which  he  desired  to  form,  and  freed  the  outer 
side  of  the  mucous  membrane  by  dissecting  off  scar-tissue,  fat,  and 
muscle  before  he  severed  it  by  means  of  an  incision  ending  several  milli- 
metres in  front  of  the  outer  angle  of  the  mouth.  The  mucous  membrane 
was  then  sewed  externally. 

A  recurrence  of  the  stenosis  may  very  well  take  place  from  the  angles 
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of  the  mouth,  and  one  can  take  care  of  these  angles  still  better  by  shap- 
ing a  small  triangular  flap  at  the  end  of  the  incision  (Velpeau)  while 
severing  the  mucous  membrane.  This  is  sutured  toward  the  outside 
into  the  angle  of  the  skin-wound.  According  to  Roser,  one  can  cut  out 
a  similar  flap  of  skin,  which  is  then  turned  toward  the  inside  and  united 
with  the  mucous  membrane. 

For  Dieffenbach's  operation,  the  mucous  membrane  should  not  have 
become  entirely  changed  into  scar-tissue. 

If  the  stenosed  mouth  still  possesses  a  well-preserved  labial  edge,  this 
can  be  dissected  off  on  both  sides  of  the  mouth  without  being  divided, 
according  to  v.  Langenbeck  and  v.  Szymanowski.  Then  one  forms  the 
angles  of  the  mouth  from  the  cheeks  and  displaces  the  labial  mucous 
membrane  on  both  sides  into  the  resulting  defect  and  secures  it  there. 
V.  Langenbeck  has  also  employed  this  method  in  cases  of  macrostoma. 
After  separating  the  labial  mucous  membrane  the  wounds  in  the  cheek 
are  here  closed  up  to  the  normal  site  of  the  oral  angles  before  the  labial 
edge  is  again  sutured  in  place. 


MELOPLASTY. 

The  plastic  repair  of  the  cheeks  is  frequently  done  in  association  with 
stomatoplasty  or  cheiloplasty  and  is  indicated  in  defects  of  the  cheek  or 
cicatricial  ankylosis  of  the  jaw.  In  the  last-mentioned  condition  the  free 
mobility  of  the  lower  jaw  is  restored  by  removing  and  replacing  the 
cicatricial  tissue;  hence  the  chief  precaution  in  every  plastic  operation 
upon  the  cheek  is  the  avoidance  of  shrinkage  in  the  flap,  so  that  the 
jaw  will  not  be  ankylosed.  In  carcinoma  of  the  buccal  mucous  mem- 
brane, as  well  as  in  cicatricial  ankylosis  of  the  jaw,  the  loss  of  tissue 
either  involves  only  the  mucous  membrane  or  the  entire  thickness  of 
the  cheek  after  all  the  diseased  tissue  has  been  removed. 

If  a  complete  defect  of  the  cheek  were  to  be  closed  so  that  the  raw 
surface  of  the  transplanted  flap  lines  the  oral  cavity,  the  shrinkage  of 
the  newly  formed  cheek  would  soon  form  an  impediment  to  the  free 
mobility  of  the  jaw.  Hence,  Thiersch  covered  the  raw  side  of  the  flap 
with  skin-grafts  before  he  transplanted  it  (Plessing).  This  simple  pro- 
cedure is  sufficient  for  small  defects  of  the  cheek;  for  larger  ones,  how- 
ever, other  operations  are  preferred,  since  a  shrinkage  of  the  flap  so 
covered  is  not  entirely  excluded.  In  these  the  defect  in  the  mucous 
membrane  itself  is  replaced  by  a  skin-flap  according  to  the  method  of 
Gussenbauer  (1877).  By  permanently  curing  a  cicatricial  stenosis  of  the 
jaw  by  this  method  a  way  was  shown  to  prevent  a  similar  condition  as 
a  result  of  plastic  repair  of  the  cheek. 

Gussenbauer  cuts  a  trapezoidal  flap  out  of  the  cheek  on  each  side, 
the  pedicle  of  which  is  placed  in  front  of  the  lobule  of  the  ear.  After 
dividing  the  entire  cheek  with  the  scar-tissue  from  the  angle  of  the  mouth 
to  the  masseter,  he  turned  the  free  edge  of  the  flap  around  the  edge  of 
the  muscle  into  the  mouth  and  sutured  it  to  the  mucous  membrane 
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placed  behind  it.  In  the  second  stage  of  the  operation,  after  four  weeks, 
the  pedicle  was  severed,  the  flap  inverted  in  its  entire  extent  into  the 
mouth  and  secured  at  the  jaw.  A  second  similar  flap  of  the  skin  of  the 
cheek  was  later  placed  upon  the  raw  surface  of  the  first  flap. 

The  principle  of  Gussenbauer,  the  restoration  of  the  mucous  mem- 
brane of  the  cheek  by  means  of  a  plastic  operation,  has  been  employed 
in  a  number  of  methods  which  in  part  simplify  the  operation,  in  part 
improve  the  cosmetic  result  by  avoiding  scars  running  through  the 
cheek. 

First  of  all,  the  mucous  membrane  itself  from  the  neighborhood  of 
the  defect  can  be  used  in  suitable  cases.  By  cutting  a  flap  to  cover  the 
defect  in  the  mucous  membrane,  Bayer  removed  a  pedunculated  flap  of 
mucous  membrane  from  the  hard  palate;  while  in  a  case  of  carcinoma 
of  the  mucous  membrane  of  the  cheek,  Oberst  first  split  the  entire  cheek 
from  the  angle  of  the  mouth  to  the  edge  of  the  masseter,  then  removed 
the  neoplasm  and  dissected  a  flap  with  its  pedicle  above  from  the  upper 
lip  and  one  with  its  pedicle  below  from  the  lower  lip.  .  Both  flaps  of 
mucous  membrane  were  turned  backward  and  brought  together  so  that 
they  bridged  over  the  middle  of  the  defect.  The  outer  wound  of  the 
cheek  was  then  again  closed  by  sutures. 

However,  sufficient  mucous  membrane  is  not  present  in  all  cases  for 
such  flaps.  In  cases  in  which  there  are  defects  in  the  mucous  membrane 
only,  the  simplest  way  of  replacing  what  is  missing  by  skin-flaps  is  by 
means  of  Gersuny's  method,  since  it  renders  all  subsequent  operations 
unnecessary. 

If  one  divides  the  lower  lip  and  the  skin  of  the  chin  in  the  middle, 
or,  as  Gersuny  preferred,  close  to  the  angle  of  the  mouth,  perpendicu- 
larly downward  to  the  margin  of  the  lower  jaw,  and  then  carries  the 
incision  along  this  up  to  a  finger  breadth  anterior  to  the  angle  of  the 
jaw,  one  has  excised  a  flap  from  the  cheek  which  will  give  a  sufficient 
survey  of  the  oral  cavity  if  it  is  dissected  off  the  lower  jaw  and  turned 
outward.  Masses  of  scar-tissue  or  neoplasm  can  then  be  sufficiently 
removed  from  the  inner  side  of  the  cheek.  To  replace  the  resulting  defect 
of  the  mucous  membrane,  a  flap  is  formed  out  of  the  skin  of  the  neck 
corresponding  in  size  to  the  loss  of  substance.  According  to  Gersuny's 
procedure,  the  flap  is  peculiar  in  that  the  incision  which  outlines  it 
reaches  into  the  wound  at  the  margin  of  the  jaw,  so  that  no  pedicle  of 
skin  can  be  formed;  for,  as  soon  as  the  flap  is  dissected  off  up  to  the 
margin  of  the  jaw,  the  periosteum  is  here  divided  and  somewhat  loosened, 
so  that  there  will  be  a  movable  pedicle  consisting  of  periosteum  and 
subcutaneous  tissue.  The  flap,  now  severed  in  its  entire  circumference, 
is  turned  over  into  the  mouth  and  closely  sutured  everywhere  with 
mucous  membrane.  The  edges  of  the  flap  from  the  cheek  placed  over 
it  are  secured  at  the  lower  jaw  and  at  the  lip,  and  the  defect  of  the 
neck,  which  is  very  favorably  placed  for  the  extirpation  of  lymph-nodes, 
is  closed  by  sutures,  or,  if  necessary,  by  skin-grafting. 

The  method  of  forming  flaps  according  to  Gersuny  has  been  success- 
fully employed  in  its  different  modifications  in  defects  of  the  cheek 
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(v.  Hacker,  v.  Eiselberg).  The  latter  recommended  that  not  the  skin 
from  the  margin  of  the  jaw,  but  from  a  beardless  portion  of  the  cheek 
be  employed  in  men. 

Although  the  method  of  Gersuny  possesses  the  great  advantage  of 
completing  the  entire  plastic  operation  in  one  sitting,  yet  other  methods 
in  which  the  flap  is  allowed  to  heal  in  place  with  a  broad  bridge  of  tissue 
to  nourish  it  are  preferred  on  account  of  greater  safety.  The  peduncu- 
lated  flaps  can  be  taken  from  the  hairless  portions  of  the  neck,  if  one 
wishes  to  avoid  scars  in  the  face.  To  remove  cicatricial  or  diseased 
mucous  membrane,  and  in  order  to  suture  accurately  into  place  the  flap, 
it  is  necessary  to  get  a  good  view  of  the  inner  side  of  the  cheek;  hence 
the  author  prefers  turning  open  the  cheek  as  in  Gersuny's  operation,  or 
dividing  it  transversely  (Gussenbauer,  Oberst)  to  the  slit-shaped  open- 
ing, which  Rotter  placed  at  the  anterior  edge  of  the  masseter,  or  which 
Bardenheuer  recommended  as  running  from  one  ala  nasi  to  the  malar 
bone,  in  order  to  introduce  a  flap  from  the  arm  or  forehead,  respectively. 


FIG.  241. 


FIG.  242. 


FIG.  243. 


Meloplasty  (Israel's  method). 

If  the  skin  of  the  cheek  is  also  gone — in  other  words,  if  a  complete 
defect  is  present — a  plastic  operation  must  supply  a  substitute  with 
internal  and  external  covering  of  skin.  This  can  be  accomplished  in 
various  ways.  The  simplest  procedure  consists  in  forming  a  flap  from 
the  immediate  vicinity,  then  suturing  it  into  place  with  the  skin  on  the 
inside  and  covering  the  raw  outer  surface  with  skin-grafts.  Kraske,  who 
performed  meloplasty  in  this  way,  circumcised  the  flap  completely  and 
with  Gersuny  allowed  it  to  retain  its  connection  with  the  subcutaneous 
tissue  only  (Ritschl). 

In  order  that  the  outer  part  may  be  covered  with  skin,  Hahn  and 
Israel  have  allowed  flaps  with  very  long  pedicles  to  heal  into  the  defect 
with  the  skin  surface  on  the  inside.  The  long  pedicle  is  then  divided, 
then  placed  and  fixed  over  the  raw  surface  of  the  healed  end  of  the  flap. 

While  Hahn  constructs  a  large  flap  from  the  skin  of  the  chest  with 
its  base  at  the  clavicle  and  its  end  at  the  nipple,  Israel  circumscribes  a 
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long  flap  from  the  angle  of  the  jaw  to  the  clavicle,  which  he  turns  over 
at  its  superiorly  placed  pedicle  so  that  the  free  end  can  be  sutured  to 
the  mucous  membrane  at  the  upper  and  lower  margin  of  the  defect. 
The  epidermis  thus  comes  to  lie  on  the  inner  and  the  raw  surface  on 
the  outer  side.  The  large  wound  of  the  lateral  cervical  and  the  supra- 
clavicular  regions  can  be  brought  together  in  greater  part  by  sutures. 
After  from  two  to  three  weeks  the  pedicle  is  divided,  the  granulations 
are  scraped  off  with  a  sharp  spoon,  and  the  end  of  the  pedicle  is  turned 
over,  so  that  it  lies  with  its  raw  surface  upon  the  freshened  side  of  the 
flap  already  healed  in  place.  It  can  then  be  sutured  to  the  denuded 
upper  and  lower  margin  of  the  defect  of  the  neck.  This  is  followed  by 
the  third  stage,  the  construction  of  the  angles  of  the  mouth,  if  the  loss 
of  substance  also  involves  the  lateral  portions  of  the  lips.  The  vermilion 
border  of  the  lips  is  dissected  off  for  a  distance  from  the  upper  and  lower 
lip,  arid  is  then  used  to  line  the  wound,  which  is  to  be  cut  out  of  the 
newly  formed  cheek  in  the  form  of  a  wedge  to  correspond  to  the  angle 
of  the  mouth.  Finally  the  slit  which  runs  into  the  mouth  at  the  posterior 
edge,  where  the  flap  is  turned,  must  be  closed.  For  this  purpose  the 
double  flap  is  here  denuded  and  its  inner  part  sutured  to  denuded 
mucous  membrane,  its  outer  to  the  skin. 

Czerny  brought  about  a  reduplication  of  the  flap  in  a  more  simple 
manner.  In  a  defect  of  the  cheek  and  the  outer  third  of  the  lip  resulting 
from  an  operation  for  carcinoma,  he  cut  out  a  flap  from  the  cheek  and 
neck  by  beginning  behind  the  loss  of  substance.  Its  pedicle  was  placed 
at  the  zygoma,  its  free  end  at  the  middle  of  the  sternomastoid.  The  flap 
consisted  of  skin  and  platysma,  and  was  so  long  that  its  end  could  be 
turned  over  and  hence  at  once  reduplicated.  By  turning  it  laterally 
this  double  portion  was  placed  into  the  defect.  It  was  here  accurately 
secured  to  the  edges  of  the  skin  and  mucous  membrane,  so  that  the 
defect  in  the  mucous  membrane  as  well  as  in  the  cheek  was  replaced 
in  one  operation.  The  wound  of  the  neck  was  closed  by  suture  after 
the  lymph-nodes  had  been  extirpated.  After  the  flaps  had  healed,  it 
was  only  necessary  to  construct  the  angle  of  the  mouth,  as  in  Israel's 
method,  and  to  excise  a  redundant  portion  of  skin  where  the  pedicle  of 
the  flap  was  turned. 

A  fourth  method,  the  formation  of  two  flaps  as  practised  by  Barden- 
heuer  and  Schimmelbusch,  must  still  be  mentioned.  Since  the  operation 
constitutes  a  much  greater  interference  than  other  methods,  it  can  only 
be  recommended  for  very  extensive  defects  of  the  cheek  complicated  by 
complete  or  incomplete  loss  of  the  lips.  The  first  flap,  which  should  not 
be  hairy,  is  taken  from  the  lower  part  of  the  neck  or  the  forehead.  It 
is  inverted  and  secured  in  the  defect,  where  it  replaces  the  mucous  mem- 
brane, by  being  turned  at  its  pedicle,  which  is  situated  at  the  margin  of 
the  lower  jaw  in  the  former  and  above  the  zygoma  or  nasal  root  in  the 
latter  case.  Over  this  one  at  once  suture  the  second  flap  which  is  taken 
from  the  same  regions — that  is,  the  forehead  or  the  neck.  It  acts  as 
a  substitute  for  the  outer  skin  and  is  sutured  to  the  skin-edges  of  the 
wound. 
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Grafting  the  secondary  defects,  gradually  dividing  and  replacing  both 
pedicles,  completely  sewing  the  inner  and  outer  flaps  into  the  cheek,  and 
finally  constructing  the  angles  of  the  mouth  with  mucous  membrane 
lining  are  further  stages  of  this  prolonged  method. 

In  conclusion,  several  points  must  be  mentioned  which  are  to  be  taken 
into  consideration  in  every  meloplasty.  The  first  refers  to  the  condition 
of  the  transplanted  skin  within  the  mouth.  The  expectation  that  the 
skin  would  become  like  mucous  membrane,  and  above  all  would  lose 
its  growth  of  hair,  has  not  been  realized,  despite  the  atrophy  of  the 
epidermal  structures  which  Ritschl  has  detected.  Long  hairs  may  grow 
out  of  the  mouth  after  years;  Thiersch  recognized  evidences  of  this 
growth  after  twenty-one  years.  Hence,  one  should  replace  mucous 
membrane  only  by  skin  which  is  hairless. 

Furthermore,  the  parotid  duct  must  be  considered.  If  one  approaches 
it  while  operating  upon  a  carcinoma  of  the  cheek  or  excising  scar-tissue, 
one  should  look  for  the  divided  end,  so  that  it  can  be  secured  to  the  raw 
edge  of  the  mucous  membrane  with  a  few  sutures.  The  branches  of  the 
facial  nerve  should  be  protected  from  injury  as  much  as  possible  while 
the  defect  and  the  flap  which  is  to  cover  it  are  being  shaped. 


BLEPHAROPLASTY. 

The  eyelids  may  be  absent  in  whole  or  in  part  owing  to  injuries  of  all 
kinds,  syphilitic  or  tuberculous  ulcers,  gangrene  following  erysipelas  or 
anthrax,  or  after  the  removal  of  neoplasms,  and  it  may  be  necessary  to 
restore  them  after  all  these  conditions  by  a  plastic  operation.  The  super- 
ficial loss  of  substance  which  is  seen  after  a  cicatricial  ectropion  is  cor- 
rected requires  the  same  treatment,  if  a  recurrence  is  to  be  avoided. 

In  order  to  insure  the  success  of  a  blepharoplasty,  it  is  of  the  greatest 
importance  to  determine  whether  the  outer  layer  of  skin  alone  is  destroyed 
or,  with  it,  the  edge  of  the  lid  and  the  conjunctiva.  No  matter  how  good 
the  result  of  a  plastic  operation  in  the  former  case,  the  simple  skin-flaps 
will  be  entirely  inadequate  where  there  is  complete  absence  of  the  lids. 
Since  the  flap  lacks  an  inner  lining,  it  shrinks  and  becomes  adherent  to  the 
eyeball  which  it  covers  only  imperfectly.  Its  edge  becomes  inverted  and 
irritates  the  conjunctiva  on  account  of  the  scar-tissue  and  fine  hairs. 
This  sensitive  condition  of  the  conjunctiva  of  the  bulb  renders  it  difficult 
to  find  a  suitable  material  for  lining  the  under  surface  of  the  flap.  A 
large  number  of  experiments  in  this  direction  give  evidence  of  how  much 
trouble  has  been  taken  to  find  a  proper  substitute  for  the  missing  con- 
junctiva, for  besides  using  the  skin,  mucous  membrane,  and  conjunctiva 
of  animals,  attempts  have  been  made  to  heal  into  place  small  flaps  of 
mucous  membrane  from  the  lips,  vagina,  and  rectum  and  pieces  of 
human  prepuce. 

Owing  to  the  varying  position  and  size  of  the  defect  at  the  upper  or 
lower  lid  or  the  inner  or  outer  canthus,  the  varieties  of  plastic  operations 
are  many;  in  general,  however,  four  groups  can  be  distinguished. 
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The  first  group  includes  the  construction  of  flaps  according  to  the 
Indian  method,  as  was  first  suggested  by  Fricke  in  1829,  and  modified 
by  v.  Ammon,  Blasius,  and  v.  Langenbeck.  The  main  feature  of  this 
method  is  the  construction  of  a  pedunculated  flap  of  sufficient  size,  the 
pedicle  of  which  lies  directly  adjacent  to  the  defect  and  the  free  part  of 
which  is  taken  from  the  temple  for  the  upper  lid  and  from  the  cheek  for 
the  lower.  The  form  of  the  flap  is  regulated  by  the  shape  of  the  defect; 
thus,  when  it  was  necessary  to  construct  a  new  palpebral  angle,  Hasner 
cut  it  out  with  two  processes  at  the  end.  In  v.  Langenbeck's  method 
(Figs.  244  to  246)  the  pedicle  can  be  rotated  without  tension  by  turning 


FIG.  244. 


FIG.  245. 


FIG.  246. 


over  the  blind  end  of  the  incision ;  the  secondary  defect  is  brought  together 
by  sutures.  The  upper  edge  of  the  flap  is  sutured  to  the  retained  edge  of 
the  lid  or  else  to  the  palpebral  conjunctiva  which  still  remains.  A  flap 
taken  from  the  side  of  the  nose  with  its  base  above  (Blasius)  can  be 
used,  especially  for  defects  at  the  inner  canthus.  If,  owing  to  scars,  one 
places  the  pedicle  of  the  flap  at  some  distance  from  the  defect  by  con- 
structing a  frontal  flap  with  its  base  at  the  nasal  root  or  at  the  temple, 
it  follows  that  the  pedicle  must  be  cut  through  and  replaced  after  the 
flap  has  healed  in  place. 


FIG.  247. 


FIG.  248. 


The  method  of  laterally  displacing  a  flap  from  the  immediate  vicinity 
was  used  in  the  construction  of  lids  for  the  first  time  by  Dieffenbach  in 
1834.  It  necessitates  an  approximately  triangular  defect,  like  the  similar 
method  of  cheiloplasty,  and  is  suitable  for  complete  and  partial  losses  of 
substance  of  both  lids,  especially,  however,  of  the  lower  one.  (Figs. 
247  and  248.) 
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If  it  is  desired  to  construct  a  new  lower  lid  where  this  is  entirely  absent, 
an  incision  sowewhat  longer  than  the  base  of  the  defect  is  carried  hori- 
zontally outward  from  the  outer  canthus.  From  the  outer  end  of  this 
incision  a  second  one  is  carried  downward,  parallel  to  the  outer  margin 
of  the  defect.  A  rhomboidal  flap  is  thus  outlined  which  is  dissected  off 
and  placed  upon  the  defect.  According  to  Szymanowski,  the  first  in- 
cision is  not  horizontal,  but  runs  somewhat  obliquely  in  an  upward  direc- 
tion ;  this  will  permit  the  closing  of  the  secondary  denuded  surface  almost 
completely  by  sutures  starting  from  the  outer  angle  of  the  wound.  In 
v.  Arlt's  modification  the  flap  is  cut  out  about  1  cm.  broader  than  the 
base  of  the  defect.  After  lining  the  edge  with  conjunctiva  or  lid  margin, 
as  the  case  may  be,  the  outer  part  of  the  upper  border  of  the  flap  can  be 
brought  together  with  the  skin  external  to  the  palpebral  angle,  so  that 
the  flap  is  given  a  better  hold.  In  partial  defects  of  the  lid  at  the  inner 
portion  of  the  eye  Dieffenbach's  plastic  operation  can  also  be  performed, 
unless,  with  flaps  shaped  as  above  (Figs.  247  and  248),  one  wishes  to 
retain  the  healthy  part  of  the  lid  or  preserve  it  as  a  small  triangular  spur. 
(Billroth).  The  method  of  Celsus  has  also  received  a  trial.  In  imita- 
tion of  this,  Knapp  has  rendered  two  lateral  flaps  movable  by  means 
of  horizontal  incisions  from  the  rectangular  defect.  The  defect  was- 
covered  by  pulling  them  over.  This  method  has  the  advantage  of  avoid- 
ing the  downward  pull  of  the  scar. 

The  transplantation  of  skin-flaps  without  pedicles  is  a  fourth  method 
at  the  surgeon's  disposal.  It  was  introduced  for  the  repair  of  lids  by 
Wolfe  especially,  but  the  directions  of  Krause  are  at  present  followed. 
It  can  be  employed  to  advantage  in  all  skin  defects  of  the  lid,  especially 
in  cicatricial  ectropion  (Silex).  Here  the  V-shaped  incision  of  Dieff en- 
bach  followed  by  the  Y-shaped  suture  is  appropriate  only  in  the  slight 
distortions;  in  more  marked  ectropion  the  edge  of  the  lid  must  be  loosened 
and  rendered  movable  by  means  of  an  incision  down  to  the  conjunctiva- 
running  parallel  with  the  margin  of  the  lid  at  a  distance  of  1.5  mm.  from 
it.  The  larger  strands  of  scar-tissue  are  excised  and  the  entire  defect  is 
then  cohered  by  a  piece  of  cutis  cut  of  corresponding  shape.  This  method 
is  to  be  preferred  to  the  grafting  of  strips  of  epidermis  on  account  of  the 
dangers  of  subsequent  shrinkage. 

If,  in  addition  to  the  skin,  the  margin  of  the  lid  and  the  conjunctiva 
must  also  be  repaired,  the  flap  can  be  lined  on  its  inner  side  in  a  simple 
and  safe  way  by  the  methods  of  Uhthoff  and  Jordan. 

In  a  defect  of  the  lower  lid  secondary  to  carcinoma  the  first  author 
marked  off  a  rectangular  flap  in  the  delicate  skin  of  the  upper  lid.  This 
he  dissected  off  up  to  its  base  at  the  ciliary  edge  and  then  turned  it 
downward  like  an  apron.  By  securing  the  lower  edge  of  the  flap  to  the 
conjunctiva  of  the  bulb  the  missing  conjunctiva  of  the  lower  lid  was 
replaced.  A  frontal  flap  with  its  pedicle  at  the  nasal  root  supplied  the 
outer  covering.  The  secondary  defect  of  the  upper  lid  and  forehead 
was  covered  with  strips  of  epidermis.  By  the  seventh  day  the  turned- 
down  flap  was  divided  directly  beneath  the  margin  of  the  upper  lid  and 
thus  the  palpebral  fissure  was  again  restored. 
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Like  Czerny  in  his  meloplasty,  Jordan  constructs  a  comparatively 
large  frontal  flap.  After  the  subcutaneous  tissue  has  been  removed,  its 
ends  are  turned  over  and  it  is  transplanted  in  this  way  into  the  defect. 
If  the  latter  is  situated  in  the  outer  half  of  the  lid,  the  pedicle  is  placed 
in  the  temporal  region;  in  defects  at  the  inner  half,  at  the  root  of  the 
nose.  In  partial  defects  of  both  lids  the  tissues  at  the  palpebral  angle 
are  restored  by  folding  upward  and  downward  from  an  incision  at  the 
end  of  the  flap  before  suturing  the  latter  in  place. 

The  more  tedious  grafting  of  small  strips  of  mucous  membrane  has 
been  attempted  frecjuently  since  Wolfler  tried  it.  According  to  Uhthoff, 
de  Vincentiis,  after  dissecting  off  the  pedunculated  skin-flap,  succeeded 
in  grafting  mucous  membrane  of  the  most  varying  origin  upon  its 
raw  surface.  The  flap  was  transplanted  only  after  these  had  become 
adherent. 

As  long  as  only  partial  defects  are  restored,  the  lids  continue  to  func- 
tionate sufficiently.  If,  however,  the  entire  lid  is  gone,  the  plastic  repair 
only  imperfectly  protects  the  eyeball  even  under  the  most  favorable  con- 
ditions, since  the  lid  lacks  mobility.  Its  disadvantages  are  especially 
apparent  in  the  upper  lid.  Owing  to  this  fact,  one  is  frequently 
justified  in  removing  the  contents  of  the  orbit  in  cases  in  which  there 
is  carcinoma  of  the  lids. 

Attempts  have  been  made  by  Rapier  to  replace  the  completely  de- 
stroyed lid  by  functionating  tissue.  He  transplanted  a  bridge-shaped 
flap  consisting  of  skin  and  muscle  from  the  forehead  to  take  the  place 
of  the  upper  lid,  and  a  similar  one  from  the  upper  lid  for  the  lower. 

Krister's  plastic  lining  of  the  orbit,  the  contents  of  which  have  been 
removed,  has  been  described. 
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CHAPTER  XIV. 

TRIGEMINAL  NEURALGIA. 

Etiology. — A  neuropathic,  hereditary  taint,  exhausting  diseases  with 
their  resulting  anaemia  and  cachexia,  arteriosclerosis,  and  premature 
senility,  play  a  role  in  the  etiology  of  facial  pain;  but  men  and  women 
in  the  best  of  health  are  affected  equally  by  the  disease.  The 
neuralgia  may  be  brought  on  directly  by  many  infectious  diseases; 
of  these,  intermittent  fever  must  be  mentioned  first.  This  shows 
itself  not  rarely  in  the  form  of  a  supraorbital  neuralgia,  thus  forming 
a  masked  malaria.  Of  the  acute  infectious  diseases,  influenza  is  most 
often  followed  by  a  typical  neuralgia,  which  generally  affects  the  supra- 
orbital,  less  often  the  infraorbital  nerve.  Facial  neuralgia  has  also  been 
observed  after  typhoid  and  smallpox. 

Certain  poisons  have  a  like  effect,  especially  when  they  have  acted 
for  a  long  time.  Among  these  are  mercury,  lead,  alcohol,  and  nicotine. 
The  neuralgias  which  accompany  diabetes  mellitus  and  gout  can,  in  a 
similar  way,  be  traced  to  a  defective  composition  of  the  blood  and  tissue- 
juices.  The  third  branch  is  generally  affected  in  diabetes,  and  occa- 
sionally the  disease  here  is  bilateral. 

Of  the  chronic  infectious  diseases,  syphilis  deserves  mention.  In  the 
first  place,  the  swellings  of  the  periosteum  bear  a  relation  to  the  affection. 
The  nerves  lie  so  closely  in  the  bony  canals  that  besides  the  nerve  there 
is  room  only  for  the  nerve-sheaths,  the  accompanying  vessels,  and  finally 
the  thin  periostea!  layer.  It  follows  that  the  slightest  swelling  disturbs 
the  relations.  In  this  respect  the  smaller  canals  are  of  most  importance, 
such  as  those  for  the  dental  nerves,  and  the  canals  in  the  malar  bone, 
etc.  In  the  second  place,  the  nerve  or  its  sheath  may  be  attacked  by  the 
specific  inflammation  itself.  It  may  be  impossible  to  diagnosticate 
anything  else  but  a  neuralgia  from  the  symptoms  at  the  beginning  of 
the  disease  and  occasionally  throughout  the  course.  It  is  thus  clear 
why  the  question,  if  a  true  neuralgia  can  follow  syphilis,  has  not  been 
answered.  Syphilitic  inflammations  of  the  meninges  must  also  be  men- 
tioned here. 

Other  etiological  factors  are  rheumatism,  colds,  and  digestive  dis- 
turbances, especially  chronic  constipation.  Lastly  anaemia,  disease  of 
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the  female  sexual  organs,  and  mental  excitement  must  be  mentioned. 
Many  patients  regard  a  previous  injury  to  the  corresponding  bones  of 
the  face  or  skull  responsible  for  the  appearance  of  their  neuralgia. 

CENTRAL  OK  PERIPHERAL  SEAT  OF  THE  NEURALGIA. — It  is  of  the 
greatest  importance  to  know  if  the  cause  of  the  neuralgia  is  seated 
peripherally  or  centrally.  It  is  to  be  looked  for  in  the  periphery  if 
changes  which  are  known  to  cause  facial  pain  are  found  here.  Among 
these  are  scars,  foreign  bodies,  and  new  formations.  The  surgeon  may 
also  decide  upon  a  peripheral  seat  if  the  neuralgia  has  developed  after 
a  severe  cold  or  after  injury  to  certain  parts  of  the  face,  and  is  mainly 
restricted  to  these  parts.  One  must  always  remember  here  that  the 
nerve-change  (Mobius'  neuralgic  changes),  once  started,  progresses 
toward  the  centre. 

According  to  the  law  of  excentric  phenomena,  the  cause  is  to  be  looked 
for  higher  up  in  proportion  to  the  number  of  subdivisions  of  a  branch 
that  are  really  diseased.  The  area  of  irradiation  should  not  be  included. 
In  those  rare  cases  in  which  all  three  branches  are  affected  from  the 
first  in  their  entire  distribution,  one  can  therefore  conclude  with  some 
probability  that  the  etiological  factor  lies  within  the  skull.  It  may  have 
its  seat  near  the  anterior  aspect  of  the  ganglion  where  the  branches  still 
lie  close  together,  in  the  ganglion  itself,  more  centrally  in  the  trigeminal 
root,  in  the  course  of  the  sensory  fibres  up  to  the  nuclei  of  the  nerve, 
and  even  beyond  these.  A  periostitis  of  the  middle  cerebral  fossa, 
spreading  also  to  the  three  branches,  would  have  the  same  effect. 

Generally,  however,  the  neuralgia  is  restricted  to  only  one  or  several 
branches,  and  here  the  conclusion  that  the  cause  is  peripherally  seated 
is  by  no  means  justified.  Even  where  tumors  or  aneurysms  of  the  internal 
carotid  compress  the  trigeminus  in  its  intracranial  course,  only  several 
branches  may  be  the  seat  of  neuralgic  symptoms.  The  harmful  pressure 
is  resisted  longest  by  the  motor  root,  but  even  the  sensory  fibres  are  by 
no  means  affected  uniformly,  for  occasionally  anaesthesia  instead  of 
neuralgia  develops  in  the  trigeminal  area  in  such  cases. 

If  a  patient  suffering  from  facial  pain  gives  evidences  at  the  same  time 
of  cerebral  disease,  the  neuralgia  is  referred  to  a  centric  cause;  often 
enough  this  assumption  is  proved  to  be  without  foundation,  for  there 
need  be  no  connection  between  the  cerebral  disease  and  the  neuralgia. 
In  other  cases  the  cause  of  the  disease  lies  within  the  skull,  though  all 
cerebral  symptoms  have  been  absent,  even  where  this  condition  has 
lasted  for  years. 

From  these  few  statements  it  can  be  seen  how  difficult  it  frequently  is 
to  determine  the  cause,  and  that  sometimes  it  may  be  impossible  to  dis- 
cover it.  A.  Wagner  says:  "We  can  most  properly  assume  that  a  neu- 
ralgia is  of  cerebral  origin  if  several  branches  only,  and  not  the  entire 
peripheral  distribution,  are  the  seat  of  neuralgia,  and  if  with  this  no 
peripheral  cause  can  be  ascertained,  and  if  the  presence  of  other  symp- 
toms of  cerebral  disease  is  afforded  in  cranial  nerves,  the  origin  of  which 
is  not  restricted  to  a  small  space,  but  is  convergent  from  different  parts 
of  the  brain." 
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This  is  not  the  place  to  discuss  the  pathological  changes.  Those  who 
wish  to  study  them,  and  especially  the  microscopical  lesions  in  the 
Gasserian  ganglion,  are  referred  to  the  author's  monograph,  Die  Neu- 
ralgie  des  Trigeminus,  Leipzig,  1896. 

Symptoms  and  Course. — PAINS,  PAINFUL  POINTS,  AND  DISTRIBUTION. 
—Those  pains  are  termed  as  neuralgias  which  occur  in  attacks  (parox- 
ysms) of  more  or  less  marked  severity,  and  which  are  restricted,  at  least 
in  the  beginning  of  the  disease,  to  the  course  of  some  particular  nerve 
or  nerve-branch.  Of  all  the  peripheral  nerves,  the  branches  of  the 
trigeminus,  next  to  the  sciatic,  are  the  most  frequent  seats  of  neuralgia. 
It  is  difficult  to  say  whether  this  is  due  to  physiological  peculiarities  of 
the  fifth  pair,  which  has  the  most  manifold  and  important  functions,  or 
whether  anatomical  conditions  must  be  held  responsible.  The  course 
of  the  branches  through  long  bony  canals,  their  abundant  subdivisions 
spreading  over  large  areas,  and  the  superficial  position  of  many  branches 
which  exposes  them  to  all  kinds  of  injuries,  may  be  determining  factors. 

Occasionally  the  pains  are  initiated  by  a  sort  of  aura  (itching,  feeling 
of  tension,  unrest  of  the  facial  muscles,  etc.).  Generally,  however,  they 
come  on  suddenly,  like  a  flash  of  lightning  from  a  clear  sky.  They  vary 
considerably  in  their  severity,  and  there  are  all  transitions  from  a  slight 
burning  to  a  feeling  as  if  the  face  were  cut  by  red-hot  knives.  In  other 
cases  the  pains  are  described  as  pricking,  tearing,  boring,  lancinating, 
and  in  the  subsequent  course  reach  an  unendurable  degree  of  severity, 
so  that  the  patients  are  driven  to  suicide.  The  attacks  come  on  without 
cause  or  are  incited  by  trivial  movements  (touching  the  skin,  draught 
of  cold  air,  slight  motions,  talking,  chewing,  swallowing,  etc.,  also 
psychical  excitation).  They  at  first  last  minutes  or  seconds,  later  often 
much  longer;  they  may  be  repeated  up  to  many  dozen  times  during 
the  day.  Finally,  in  the  very  severe  cases,  the  intervals  are  of  consid- 
erably less  duration  than  the  attacks,  so  that  really  one  can  no  longer 
speak  of  paroxysms.  The  night,  too,  is  often  not  free  from  pain.  Some- 
times there  is  a  periodical  return  of  pains,  as  in  the  spring,  for  example. 

As  the  disease  continues  the  skin  generally  becomes  more  sensitive  to 
touch.  There  are,  however,  many  exceptions.  Occasionally  a  con- 
tinuous sensation  of  painful  tension  will  remain  in  the  affected  area. 

Certain  points  in  the  course  of  the  diseased  nerve  may  be  particularly 
sensitive  to  pressure  (painful  points);  from  them  the  attacks  may  be 
induced.  But  even  in  severe  neuralgias  the  painful  points  may  be  absent; 
occasionally  strong  pressure  lessens  the  severity  of  the  pain  during  an 
attack. 

In  general  the  painful  points  are  situated  at  places  where  the  nerves 
pass  from  bony  canals  or  bony  furrows  into  the  soft  parts,  where  they 
can  be  pressed  against  firm  underlying  tissue.  They  also  have  their 
seat  where  the  branches  of  the  nerve  pass  from  the  more  deeply  placed 
soft  parts  into  the  skin  or  mucous  membrane,  in  order  to  subdivide  there; 
and  finally  where  the  ends  of  two  branches  communicate  with  each  other. 

In  neuralgia  of  the  first  branch  of  the  trigeminus  such  points  are  the 
supraorbital  point  at  the  supraorbital  incisure,  the  palpebral  point  in 
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the  upper  eyelid,  the  nasal  point  upon  the  bony  lateral  wall  of  the  nose; 
in  neuralgia  of  the  second  branch  the  infraorbital  point  at  the  infra- 
orbital  foramen,  a  point  in  the  upper  lip  lateral  to  and  beneath  the  alse 
nasi,  a  point  at  the  anterior  part  of  the  temple,  and  the  point  of  the 
cheek  at  the  malar  bone;  lastly,  in  inframaxillary  neuralgia,  the  point 
of  the  chin  at  the  mental  foramen,  the  temporomaxillary  point  in  the 
region  where  the  nerve  enters  the  canal  in  the  lower  jaw,  and  a  point 
directly  in  front  of  the  tragus. 

A  painful  spot  in  the  region  of  the  parietal  eminence  or  a  little  higher 
up  may  belong  to  the  region  of  the  first  as  well  as  the  third  branch;  it 
is  often  particularly  sensitive  (parietal  point).  Since,  however,  the 
nervus  occipitalis  major  and  even  the  minor  occasionally  send  branches 
as  far  as  this  area,  accurate  examination  and  observation  are  necessary 
to  determine  to  which  district  the  spot  belongs  in  each  case. 

The  author  draws  particular  attention  therefore  to  the  fact  that  a 
number  of  the  described  painful  points  may  lie  in  the  area  of  more  than 
one  trigeminal  branch.  The  anatomical  peculiarities  of  the  branches 
readily  explain  this.  Generally,  though  not  invariably,  the  branch 
wrhich  is  diseased  can  be  determined  by  carefully  searching  for  any 
other  painful  points  arid  by  accurately  observing  the  attacks  and  study- 
ing the  history  of  the  case.  Occasionally  one  must  remove  the  adja- 
cent subdivisions  of  two  branches,  for  instance,  the  infraorbital  and 
the  inferior  dental  nerves  where  the  pains  are  seated  just  at  the  angle 
of  the  mouth. 

Every  sensory  twig  of  the  trigeminus  may  be  neuralgic.  Often  the 
attacks  will  be  restricted  to  one  particular  terminal  filament  during 
the  entire  course  of  the  disease.  Thus  the  supraorbital  nerve  of  the 
first,  the  infraorbital  of  the  second,  and  the  mental  of  the  third  branch 
may  be  affected.  Accordingly  one  speaks  of  the  neuralgia  as  supra- 
orbital,  infraorbital  neuralgia,  etc.  At  first  the  pain  frequently  comes 
from  a  rather  sharply  circumscribed  area,  but  it  rarely  remains  limited 
to  such  a  point  during  the  entire  disease.  The  pains  are  very  soon  felt 
along  the  entire  course  of  the  diseased  branch  and  even  radiate  to 
neighboring  areas. 

Generally  the  surgeon  is  here  dealing  only  with  symptoms  of  "  irradia- 
tion" or  snooting  of  the  pain  into  the  territory  of  neighboring  nerves. 
These  may  affect  extensive  areas ;  thus  they  may  reach  into  the  temporal 
region  (auriculotemporal  nerve)  when  the  inferior  dental  is  diseased. 
In  severe  cases  these  irradiated  pains  are  no  less  severe  than  the  original 
ones,  and  where  the  disease  has  lasted  for  a  longer  period  the  patients 
are  no  longer  able  to  locate  accurately  the  area  primarily  affected.  The 
pains  are  described  as  vague;  they  uniformly  involve  one-half  of  the 
head  and  face  and  even  radiate  to  the  nape  of  the  neck  and  the  neck 
itself.  During  the  examination  one  may  occasionally  get  the  impression 
that  the  case  is  not  one  of  trigeminal  neuralgia ;  above  all,  it  is  impossible 
to  decide  in  which  of  the  three  branches  the  neuralgia  has  its  seat.  The 
author  has  experienced  this  in  several  patients  on  whom  a  number  of 
peripheral  nerve-resections  had  already  been  done  and  from  whom  the 
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Gasserian  ganglion  had  to  be  removed.  The  entire  hypersesthetic  skin 
of  the  diseased  side  was  hardly  less  sensitive  to  pressure  than  the  typical 
painful  point's. 

DETERMINING  THE  DISEASED  NERVE-BRANCHES. — It  is  the  surgeon's 
duty  to  determine  the  primarily  affected  nerve  or  nerves  in  every  case. 
The  following  points  may  give  a  clue:  In  the  beginning  of  the  disease 
the  pain  is  restricted  to  a  smaller  area;  irradiation  occurs  only  later. 
The  different  attacks  begin  in  the  primarily  diseased  area  even  in  the 
later  stages,  but  the  radiated  pains  are  superadded  after  a  shorter  or 
longer  interval,  indeed  in  many  cases  in  but  a  few  moments.  Further- 
more, the  latter  are  not  constant;  they  do  not  appear  after  some  attacks 
or  they  change  their  course,  and  in  general  they  are  not  quite  so  severe 
as  the  pains  in  the  primarily  diseased  nerve-area. 

FIG.  249. 


Schematic  drawing  of  the  sensory  nerves  of  the  head  according  to  F.  Frohse  (from  F.  Krause, 
Die  Neuralgic  des  Trigeminus,  etc.,  Leipzig,  1896).  Area  of  the  first  (1)  and  third  (3)  trigeminal 
branch  shaded  transversely ;  area  of  the  auricular  branch  of  vagus  black.  1.  First  trigeminal 
branch.  2.  Second  trigeminal  branch :  (a)  infraorbital  nerve,  (6)  malar  branch  of  the  second 
division,  (c)  temporal  branch  of  the  second  division.  3.  Auriculotemporal  nerve.  4.  Occipitalis 
major  nerve.  5.  Occipitalis  minor  nerve.  6.  Auricularis  magnus  nerve.  7.  Posterior  (dorsal) 
ervical  nerve.  8.  Lateral  (ventral)  cervical  nerves.  9.  Auricular  branch  of  the  vagus. 

The  sensations  which  continue  in  the  intervals  between  the  attacks 
are  generally  seated  in  the  primarily  diseased  area.  If  strong  pressure 
is  exerted  upon  certain  regions  by  the  patient  to  moderate  the  pain,  these 
generally  indicate  the  area  first  affected  and  not  the  area  of  irradiation. 
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An  injection  of  morphine  occasionally  prevents  the  radiating  pains 
without  checking  the  attack  itself;  consequently  it  may  be  used  for 
purposes  of  diagnosis.  But  in  very  severe  affections  all  these  charac- 
teristics are  of  no  value.  Only  an  accurate  investigation  of  the  origin 
of  the  disease  helps,  and,  as  in  all  cases  of  facial  pain,  the  history  of 
the  case  is  of  the  greatest  value. 

As  soon  as  the  extent  of  the  primarily  affected  painful  area  is  clear, 
it  is  usually  not  difficult  to  ascertain  the  diseased  nerve-branch  with  the 
aid  of  anatomy.  When  one  becomes  conscious  that  a  sensory  nerve  has 
been  irritated  one  always  refers  this  sensation  to  the  peripheral  distri- 
bution of  the  nerve  no  matter  in  which  part  of  their  course  the  nerve- 
filaments  have  been  stimulated;  this  law  of  excentric  phenomena  must 
be  taken  into  consideration  here.  Furthermore,  it  must  be  remembered 
that  with  present  anatomical  knowledge  the  areas  which  the  different 
branches  innervate  are  by  no  means  so  definitely  and  regularly  deter- 
mined as  one  has  been  accustomed  to  believe.  The  investigations  of 
F.  Frohse  have  shown  that  very  variable  conditions  prevail,  not  only  as 
far  as  the  subdivisions  of  one  and  the  same  chief  branch  are  concerned, 
but  also  even  in  the  relations  the  three  chief  branches  bear  to  each  other. 
One  must  also  take  cognizance  of  the  investigations  of  Zander,  according 
to  whom  some  areas  are  supplied  by  several  nerves.  Despite  the  diffi- 
culties which  these  anatomical  conditions  present,  they  nevertheless 
coincide  with  the  fact,  known  to  everyone  who  has  had  experience,  that 
the  areas  of  the  different  nerves  affected  are  accurately  defined. 

It  is  exceptional  to  see  the  branches  of  both  trigeminal  nerves  involved; 
this  occurs  in  some  constitutional  diseases,  such  as  diabetes,  influenza, 
or  after  certain  intoxications  (mercury,  lead).  It  is  also  exceptional  to 
see  the  neuralgia  pass  from  one  side  to  the  other.  All  the  cases  in  which 
the  neuralgia  is  caused  by  a  central  disease  and  hence  only  forms  a 
symptom,  are,  of  course,  excluded  here. 

CONCOMITANT  SYMPTOMS. — During  the  attack  symptoms  of  irritation 
on  the  part  of  the  secretory,  vasomotor,  and  trophic  branches  of  the 
trigeminus  appear,  such  as  reddening  of  the  conjunctiva;  increased 
secretion  of  tears,  nasal  mucus,  and  saliva;  reddening  and  swelling  of 
the  skin  of  the  face,  perspiration,  and  increased  perception  of  warmth. 
Herpes,  generally  affecting  the  forehead,  must  also  be  classed  among 
the  trophic  disturbances.  The  facial  nerve  may  also  be  affected :  fibril- 
lary  contractions  and  twitchings  are  noted,  much  more  rarely  tonic  con- 
tractions. In  some  cases  the  motor  part  of  the  trigeminal  nerve  is 
irritated  (contraction  of  the  muscles  of  mastication);  in  others,  the 
muscles  of  the  tongue. 

Together  with  the  facial  pain  there  may  be  neuralgic  affections  in  other 
parts  of  the  body,  such  as  intercostal  neuralgia  and  sciatica.  The 
occipital  pains  which  are  observed  in  severe  trigeminal  neuralgias  should 
not  be  regarded  offhand  as  occipital  neuralgia;  they  frequently  depend 
upon  irradiation. 

In  severe  attacks  the  entire  body  may  participate:  the  patients  tremble, 
the  action  of  the  heart  is  excited,  and  the  irritability  in  general  is  in- 
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creased.  Nausea,  and  even  vomiting,  sets  in.  Occasionally  one  notes 
retardation  of  the  pulse. 

RESULT  AND  RECURRENCES. — Where  a  trigeminal  neuralgia  is  cured 
without  operation,  it  generally  does  not  terminate  suddenly.  As  a  rule 
there  are  exacerbations  and  remissions,  finally  a  gradual  cessation  of  the 
pains.  Even  after  successful  operations  the  neuralgic  pains  do  not 
always  disappear  at  once;  they  may  recur  during  the  first  days  with 
diminishing  severity  and  of  shorter  duration,  until  they  finally  vanish 
entirely.  The  author  has  found  this  peculiarity  only  in  peripheral  nerve 
operations;  in  his  36  cases  of  extirpation  of  the  Gasserian  ganglion,  the 
neuralgic  pains  had  completely  left  the  patients  when  they  recovered 
from  the  anaesthesia. 

Trigeminal  neuralgia  has  a  marked  tendency  to  recur,  and  relapses 
occur  especially  after  any  one  of  the  peripheral  nerve  resections,  no 
matter  which  method  is  employed.  As  a  rule  they  generally  affect  the 
nerve-area  originally  involved,  but  occasionally  their  seat  is  in  other 
twigs  of  the  same  branch  or  even  in  another  branch  of  the  trigeminus. 

The  pain  of  recurrences  is  sometimes  slight,  fortunately  rendering 
further  operations  unnecessary.  In  other  instances,  however,  they 
reach  the  intensity  of  the  former  attacks;  in  severe  cases  they  cause 
terrible  torture  and  radiate  to  new  areas. 

Diagnosis. — One  should  not  be  guided  by  any  one  symptom  alone,  but 
should  take  all  the  signs  of  the  disease  into  consideration  when  making 
a  diagnosis.  Above  all,  the  beginning  of  the  disease  must  be  accurately 
determined,  since  the  symptoms  are  much  more  distinct  here  than 
during  its  later  course.  In  addition,  the  surgeon  must  assure  himself 
in  every  case  that  the  neuralgia  is  not  caused  by  disease  of  the  facial 
sinuses  or  the  teeth,  tumors  in  the  peripheral  course  of  the  nerves,  or 
in  the  cranial  cavity  in  the  neighborhood  of  the  trigeminus.  Here  the 
neuralgia  would  merely  be  a  symptom  of  a  disease.  In  the  same  way 
neuralgia  can  be  caused  or  simulated  by  aneurysms  in  the  course  of  the 
arteries  of  the  head,  especially  the  internal  carotid  near  the  Gasserian 
ganglion,  or  by  syphilitic  inflammations  of  the  bone  and  the  periosteum. 
Diseases  of  the  central  nervous  system,  such  as  multiple  sclerosis,  may 
also  give  rise  to  typical  facial  pains;  they  occur  among  the  first  symp- 
toms at  a  time  when  the  diagnosis  of  this  causative  disease  cannot  yet 
be  made.  Symptoms,  clearly  defining  the  nature  of  the  condition,  only 
develop  in  the  further  course. 

The  author  can  merely  refer  here  to  the  neuralgia  of  hysteria,  head- 
ache, and  migraine.  Occasionally  these  conditions  make  the  diagnosis 
difficult.  Each  of  the  three  trigeminal  branches  sends  a  twig  to  the  dura 
mater,  to  supply  it  with  sensory  fibres.  It  does  not  seem  impossible  that 
these  twigs  may  also  be  the  seat  of  neuralgia,  and  many  forms  of  head- 
ache would  then  be  included  in  this  disease. 

Prognosis. — In  itself  trigeminal  neuralgia  does  not  endanger  life,  and  it 
always  seems  remarkable  that  even  those  who  are  affected  with  a  severe 
form  of  the  disease  look  comparatively  well  and  possess  considerable 
strength.  But  a  severe  cachexia  not  rarely  develops  if  the  patients  do 


568  NEURALGIAS  OF  THE  HEAD. 

not  take  enough  food.  Those  unfortunate  patients  whose  attacks  come 
on  during  the  night  and  prevent  sleep,  suffer  much  more  than  the  others. 
Death  during  the  neuralgic  attack  has  not  been  observed  as  far  as  the 
author  is  aware,  except  where  organic  disease  of  the  brain  was  present; 
but  these  were  not  cases  of  pure  and  simple  neuralgia.  It  is  true  that 
the  enfeebled  condition  of  the  organism  renders  the  patients  less  resistant 
to  intercurrent  diseases.  Yet  many  suffering  from  severe  facial  pain 
reach  advanced  age. 

The  prognosis  depends  in  general  upon  the  cause  of  the  neuralgia. 
If  this  can  be  removed,  a  cure  may  be  achieved  in  many  cases  with 
proper  care  and  treatment.  When  the  neuralgia  is  not  of  long  duration, 
and  where  the  patients  are  young  and  well  nourished,  the  prognosis  is 
generally  more  favorable.  A  cure  is  less  probable  after  the  disease  has 
taken  root,  where  the  attacks  are  frequent  and  severe  and  the  patients 
exhausted  and  decrepit. 

The  prognosis  is  better  in  many  respects  if  operative  procedures  are 
included  in  the  treatment.  Often  one  still  meets  with  the  opinion  that 
an  operation  is  to  be  considered  only  after  all  other  methods  have  failed. 
This  opinion  must  be  strongly  opposed.  Not  infrequently  patients 
come  for  treatment  who  have  been  freely  dosed  with  morphine,  even  by 
skilled  neurologists,  after  all  other  internal  remedies  had  failed,  instead 
of  being  referred  to  a  surgeon.  Morphinism  is  almost  as  harmful  as 
the  original  disease,  and,  besides,  the  good  effects  of  morphine  are  only 
temporary  in  severe  cases. 

Treatment. — Before  treatment  is  begun  one  should  try  to  ascertain 
the  cause  in  every  case  of  trigeminal  neuralgia.  As  soon  as  this  has  been 
determined,  treatment  should  be  first  directed  against  it.  To  accom- 
plish his  purpose  a  study  of  the  history  of  the  case  will  riot  suffice,  but  one 
must  accurately  examine  all  those  organs  from  which  the  disease  may 
take  its  origin.  These  include  the  teeth,  the  ears,  the  eyes,  and  the  facial 
sinuses.  Even  where  the  teeth  appear  healthy  externally  exostoses  may 
be  present  about  the  roots  and  thus  cause  the  facial  pain.  The  neuralgia 
caused  by  sclerosis  of  the  alveolar  process  without  the  teeth  ceases 
after  this  is  resected.  If  catarrh  of  the  frontal  sinus  sets  up  a  supra- 
orbital  neuralgia,  the  regular  application  of  the  nasal  douche  (lukewarm 
0.7  per  cent,  salt  solution,  3  per  cent,  boric  acid  solution)  will  cure  it. 
Chronic  inflammations  of  the  mucous  membrane  of  the  nose  and  catarrh 
of  the  middle  ear  require  proper  treatment. 

If  splinters  of  bone  remain  after  a  tooth  has  been  pulled,  or  if  foreign 
bodies,  scars,  or  tumors  are  present  in  the  course  of  the  nerves,  they  must 
be  removed.  Thus  Bretschneider  saw  a  severe  neuralgia  heal  after  a 
splinter  of  porcelain  had  been  removed  from  the  mucous  membrane  of 
the  cheek. 

Causal  therapy  includes  the  use  of  quinine  and  eucalyptol,  of  arsenic, 
antipyrin,  salicylic  acid,  preparations  of  iron,  potassium  iodide,  and  mer- 
cury. Treatment  by  sweating,  purgation,  and  baths,  as  well  as  change  of 
climate,  may  be  indicated.  But  even  after  the  cause  has  been  found  and 
removed,  the  trigeminal  neuralgia  unfortunately  continues  in  many  cases. 
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The  use  of  morphine  is  best  avoided  entirely  in  chronic  facial  pain. 
The  danger  of  becoming  accustomed  to  the  use  of  this  drug  is  especially 
great  in  so  protracted  a  disease.  A  few  quiet  hours -for  these  pitiable 
patients  should  not  be  regarded  as  an  excuse.  In  really  severe  cases  of 
neuralgia  the  drug  gives  relief  for  a  short  time  only,  and  soon  even  large 
doses  fail.  Then  morphinism  follows  as  a  permanent  drawback.  Where 
internal  treatment  has  proved  inefficient  the  surgeon  possesses  a  num- 
ber of  operations  which  may  help  the  patient.  In  the  most  unfavorable 
cases  the  last  and  most  radical  one,  the  removal  of  the  Gasserian  gan- 
glion, is  still  to  be  preferred  to  the  habitual  use  of  morphine.  Cocaine  is 
still  more  dangerous.  The  anodyne  antipyretics,  antipyrin,  phenacetin, 
apolysin,  etc.,  are  to  a  certain  degree  substitutes  for  morphine,  and  are 
efficient  in  some  cases.  Occasionally  pyramidon  (0.15  to  0.5  gram)  and 
asperine  (1  gram)  act  very  well. 

Of  the  numerous  other  remedies  which  have  been  recommended,  men- 
tion will  be  made  only  of  1  per  cent,  solution  of  osmic  acid  for  subcuta- 
neous injection  (y1^-  to  1  syringeful);  strychnine  (0.005  to  0.025  gram  per 
dose) ;  aconitine  nitrate  (Merck)  (0.05  to  25  grams  given  in  drops  eight 
times  daily;  increase  the  number  of  drops  carefully);  methylene  blue 
(0.01  to  0.08  gram  subcutaneously,or  internally  up  to  0.1  to  1  gram  daily). 

The  value  of  electrotherapy  is  judged  by  E.  Mendel  in  the  author's 
monograph,  mentioned  above,  as  follows:  "The  constant  or  faradic 
current  is  to  be  recommended  for  the  treatment  of  the  real,  atypical 
trigeminal  neuralgia  to  diminish  the  pains  or  even  bring  about  a  tran- 
sient improvement.  But  only  in  the  most  exceptional  cases  is  it  followed 
by  a  cure  or  a  remission  of  several  months." 

PERIPHERAL  OPERATIONS. — Indications. — When  a  rational  general 
treatment,  but  not  one  that  has  been  continued  for  a  long  time  without 
a  definite  plan,  has  proved  inefficient,  operative  interference  must  be 
taken  into  consideration.  The  author  must  emphasize  here  that  this  is 
not  to  be  looked  upon  as  a  last  resort,  as  unfortunately  still  happens  so 
often.  It  is  without  question  that  owring  to  this  view  many  neuralgias 
which  could  be  cured  by  small  operations  at  their  onset  are  aggravated 
by  their  long  duration.  The  neuralgia-changes  which  are  at  first  situated 
in  the  peripheral  parts  of  the  nerves  progress  centrally,  and  eventually 
no  extracranial  operation  is  of  permanent  value.  One  can  expect  a  cure 
more  readily  from  an  extracranial  operation  if  the  cause  of  the  neuralgia 
can  be  found  in  the  peripheral  distribution.  But  one  is  justified  in  per- 
forming a  peripheral  operation  even  when  the  seat  of  the  disease  cannot 
be  ascertained;  for  experience  has  shown  that  even  in  cases  in  which  a 
permanent  cure  does  not  set  in  after  this  method,  the  pains  at  least  dis- 
appear for  a  longer  or  shorter  period.  Theoretical  discussions  are  out 
of  place  here,  as  elsewhere;  the  best  proof  is  afforded  by  the  large 
number  of  patients  who  repeatedly  present  themselves  for  operation. 
Every  busy  surgeon  has  had  such  experiences,  and  W.  W.  Keen  reports 
the  case  of  a  dentist  who  had  fourteen  operations  for  trigeminal  neuralgia 
performed  on  himself  within  thirteen  years.  Besides  this,  the  late  recur- 
rences after  operations  have  frequently  been  much  milder  than  the 
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original  disease,  so  that  the  patients  were  satisfied  with  their  condition, 
and  did  not  ask  for  further  treatment  or  for  another  operation. 

It  is  not  always  easy  to  decide  which  nerve  should  be  removed.  The 
radiating  pains  in  particular  may  make  this  question  a  very  difficult  one; 
the  necessary  points  have  been  discussed  under  symptomatology.  A  thor- 
ough knowledge  of  the  anatomical  relations,  a  careful  study  of  the  his- 
tory, and  an  accurate  observation  of  the  attacks  of  pain  are  absolutely 
necessary  before  a  decision  is  made.  As  a  general  rule  it  may  be  stated 
that  the  peripheral  branches  must  at  least  be  followed  up  to  where  all 
the  neuralgic  twigs  are  still  united  in  one  trunk;  the  division  is  not 
permissible  any  sooner. 

Kind  of  Operation. — Simple  division  (neurotomy)  need  not  be  con- 
sidered at  all,  since  a  rapid  reunion  generally  takes  place.  The  excision 
of  a  piece  from  the  continuity  of  the  nerve  (neurectomy)  is  more  likely 
to  prevent  this;  the  piece  should  not  be  shorter  than  1  cm.  But  even 
with  this  method  a  regeneration  is  not  entirely  prevented. 

If  the  cause  of  the  neuralgia  lies  in  the  area  of  the  peripheral  sub- 
divisions, the  growing  together  of  the  divided  nerve  or  the  regeneration 
of  excised  pieces  will  in  all  probability  lead  to  a  return  of  the  disease, 
since  the  irritation  can  again  reach  the  central  organ.  Hence  the  prin- 
ciple of  removing  as  much  as  possible  of  the  nerve  in  a  centric  direction 
is  now  followed.  Furthermore,  all  the  nerve-branches  which  run  through 
long  bony  canals  must  be  removed  up  to  behind  these. 

Extensive  extirpation  of  the  nerves,  both  toward  the  centre  and 
the  periphery,  is  accomplished  by  nerve-extraction  as  introduced  by 
Thiersch.  The  nerve  in  question  is  dissected  free  from  its  surround- 
ings and  grasped  transversely  with  specially  constructed  forceps  with- 
out being  cut  through.  One  of  the  arms  of  this  forceps  is  concave 
on  its  inner  side,  the  other  is  convex,  and  both  are  ribbed  transversely 
and  smoothly  according  to  Thiersch.  The  author  uses  a  forceps  the  arms 
of  which  are  ribbed  longitudinally  with  better  result,  since  some  of  the 
nerve-fibres  slip  out  during  the  rotation  and  do  not  follow  the  traction. 
A  sharp  edge  on  the  ribbed  portion  of  the  forceps  must  be  avoided  so 
that  the  nerve-filaments  are  not  cut  off.  After  the  nerve  has  been 
firmly  grasped,  the  forceps  are  slowly  turned  about  their  axis.  Thiersch 
recommends  half  a  turn  during  every  second,  but  a  still  slower  rotation 
is  preferable.  By  this  manipulation  the  peripheral  portion,  including  its 
finest  branchings,  may  be  extracted.  Of  the  central  portion,  one  can 
remove  a  very  long  piece  (up  to  3  and  3.5  cm.),  provided  it  runs  in  the 
soft  parts  and  is  not  firmly  adherent  in  a  bony  canal;  it  tears  off  close 
to  or  at  some  distance  from  the  forceps,  as  the  case  may  be.  It  must  be 
remembered  that  centrally,  as  well  as  peripherally,  only  those  nerve- 
filaments  that  are  caught  firmly  by  the  forceps  follow  its  slow  pull; 
branches  that  are  given  off  higher  are  only  pulled  upon  and  usually  do 
not  tear  through. 

Fig.  250  shows  to  how  large  an  extent  a  nerve  can  be  removed.  It 
is  not  surprising  that  occasionally  pareses,  especially  of  the  muscles  of 
the  upper  lip  and  the  alse  nasi,  develop  after  the  operation,  since  the 
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FIG.  250. 


end-portions  of  the  anastomosing  filaments  of  the  facial  nerve  may  also 
be  removed.  These  pareses  generally,  however,  disappear  in  a  short 
time. 

The  advantages  of  this  method  are  evident;  insignificant  wounds 
suffice  to  expose  and  extract  very  large  pieces  of  a  nerve.  On  the  other 
hand,  the  author  regards  it  as  a 
great  disadvantage  that  of  all  the 
operations  which  will  be  described 
there  only  remains  the  extirpation 
of  the  Gasserian  ganglion  in  case 
a  recurrence  sets  in.  For  if 
Thiersch's  method  is  carried  out 
properly,  the  nerve  in  question  is 
removed  up  to  the  skull  and  even 
into  it,  as  the  author's  investi- 
gations on  cadavers  have  shown. 
As  an  example,  the  third  branch 
pictured  in  Fig.  250  may  be  men- 
tioned; a  grayish-red  mass  was 
attached  to  the  white  nerve  above 
and  a  microscopical  examination 
showed  that  there  were  ganglion- 
cells  present;  in  other  words,  a 
small  portion  of  the  Gasserian 
ganglion  came  out  with  the  nerve. 
If,  however,  the  nerve  has  been 
cut  off  centrally,  one  can  free  the 
patients  for  months  and  years 
from  their  pains  in  case  of  a  recur- 
rence, and  even  now  heal  them 
completely  by  a  repeated  resection 
somewhat  further  toward  the  cen- 
tre. Several  cases  of  this  kind 
have  been  observed. 

But  no  matter  which  method  is 
given  preference,  it  is  always  ad- 
visable to  extract  the  peripheral 
branches  as  thoroughly  as  pos- 
sible. 

Success  and  Prognosis  of  the 
Peripheral  Operations.  Peripheral 
Operations.  —  All  the  peripheral 
nerve  operations  resemble  each 

Other   in  that    the    neuralgic    pains    Thiersch,   from    a   man    aged    forty-three    years. 
!__  i  i»  •  Ch.t.,  chorda  tympani ;    I,  lingual  nerve;  a.i.,  in- 

dp  not  always  disappear  mime-  ferio'r  dental  nyervpe.   Five.sixths  natural'  size. 
diately.     Frequently  the    attacks 

come  on  as  before  during  the  first  days  after  the  operation,  but 
they  soon  diminish  in  frequency  and  severity  and  finally  disappear 


nframaxillary    nerve,   extracted    according    to 
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altogether.  Evidently  the  cause  of  this  lies  in  the  laceration  to  which 
the  nerve  is  exposed  in  every  interference,  and,  above  all,  in  its  division. 
One  must  draw  the  attention  of  the  patients  to  this  fact  before  the 
operation,  so  that  they  may  not  worry  unnecessarily  afterward. 

Concerning  the  prognosis  of  peripheral  nerve  operations,  most  of 
them,  including  those  done  after  Thiersch's  method,  must  be  regarded 
as  insignificant  procedures.  The  wounds  heal  in  a  few  days  and  leave 
slight  scars.  The  resulting  anaesthesia  annoys  the  patients  very  little; 
besides,  the  anaesthetic  area  becomes  much  smaller  in  the  course  of  time. 
The  fact  that  the  author  has  seen  a  very  severe  keratitis  develop  in  one 
case  after  extraction  of  the  supraorbital  nerve,  deserves  special  atten- 
tion ;  as  in  healing  it  left  behind  a  spot  on  the  cornea. 

On  the  other  hand,  all  extracranial  operations  which  must  be  con- 
ducted at  the  base  of  the  skull  are  to  be  regarded  as  severe  measures. 


FIG.  251 


Exposure  of  the  supraorbital  and  supratrochlear  nerve  at  the  right  eye.     Incision  to  expose  the 
infraorbital  nerve  at  the  left  eye.     Two-thirds  natural  size. 

Though  life  is  endangered  only  exceptionally,  considerable  scars  often 
remain  behind  and  occasionally  severe  disturbances  in  the  motions  of 
the  lower  jaw. 

Of  the  large  number  of  methods,  the  author  will  mention  the  most 
practical;  yet  it  is  absolutely  necessary  to  be  able  to  select  from  several 
of  the  difficult  operations  at  the  base  of  the  skull,  since  previous  opera- 
tions with  their  scars  may  render  the  one  or  the  other  impossible.  It 
is  also  necessary  to  be  familiar  with  the  technic  of  these  operations  at 
all  times. 

In  some,  fortunately  infrequent,  cases  the  neuralgic  pains  continue 
with  undiminished  severity  after  the  peripheral  operation.  The  author 
hac  observed  only  one  case  of  this  kind. 
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First  Trigeminal  Branch,  Ophthalmic  Nerve. — After  shaving  off  the 
eyebrow,  a  curved  incision,  3.5  cm.  long  (see  Fig.  251),  is  made  along 
the  upper  edge  of  the  orbit,  so  that  the  supraorbital  incisure,  which 
generally  can  be  plainly  felt  through  the  skin,  approximately  occupies 
its  middle.  After  the  periosteum  is  bluntly  raised  from  the  orbital  roof 
the  supraorbital  and  frontal  nerves  will  be  exposed  or  will  shine  through 
the  uppermost  layers  of  the  periosteum.  If  the  periosteum  and  with  it 
the  entire  contents  of  the  orbit  are  carefully  held  downward  by  means 
of  a  broad  hook,  the  nerves  can  be  easily  loosened  from  their  surround- 
ings. One  should  avoid  tearing  the  periosteum,  since  the  orbital  fat  will 
protrude  and  interfere  with  the  free  view.  The  branches  of  the  ophthal- 
mic nerve  are  not  always  developed  in  the  same  way. 

FIG.  252. 


Exposure  of  the  infraorbital  nerve  at  the  left  eye.      Incision  to  expose  the  supraorbital  nerve  at 
the  right  eye.     Three-fourths  natural  size. 

The  supraorbital  incisure  is  exposed  by  dividing  the  connective  tissue 
which  covers  it  or  chiselling  away  the  bridge  of  bone  if  it  is  present. 
Finally  search  is  made  for  the  trunk  of  the  supraorbital  nerve  in  the 
back  parts  of  the  orbit  before  it  has  given  off  the  supratrochlear  nerve. 
It  is  possible  to  reach  the  point  where  the  lachrymal  nerve  leaves  the 
ophthalmic  by  penetrating  very  far  back  into  the  cavity  of  the  orbit,  but 
it  is  impossible  to  reach  the  origin  of  the  nasal  nerve. 

If  it  is  intended  to  operate  in  the  region  of  the  latter  nerve,  one  of  its 
end-filaments,  the  ethmoid  nerve,  is  exposed  where  it  enters  the  skull 
through  the  anterior  ethmoidal  foramen  at  the  inner  and  upper  aspect 
of  the  orbit.  By  lifting  off  the  periosteum  the  ethmoidal  nerve  becomes 
tense  and  thus  visible  about  2  cm.  behind  the  mesial  end  of  the  supra- 
orbital  margin.  If  it  is  wished  to  reach  the  nasal  nerve  itself,  a  feat 
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which  is  possible  on  the  cadaver  but  very  difficult  in  life,  one  ascends 
carefully  along  the  ethmoidal  nerve  with  blunt  instruments  until  the 
origin  of  the  infra trochlear  nerve  is  reached.  Directly  above  the  point 
of  division  the  trunk  common  to  both  these  branches  is  isolated. 

In  milder  cases  of  neuralgia  one  may  also  use  the  method  sug- 
gested by  Thiersch  for  exposing  the  ethmoidal  nerve.  He  looks  for  it 
at  the  pyriform  aperture,  where  it  reaches  the  surface  between  the  nasal 
bone  and  the  nasal  cartilage.  It  must  be  remembered  that  in  this  way 
only  a  branch  of  the  ethmoidal,  the  lateral,  is  reached. 

Second  Branch  of  the  Trigeminus.  Superior  Maxillary  Nerve.  Resec- 
tion of  the  Infraorbital  Nerve. — The  incision  begins  0.5  cm.  beneath  the 
mesial  end  of  the  infraorbital  margin  and  runs  somewhat  obliquely 
downward  and  outward  to  the  posteroinferior  border  of  the  malar  bone. 
The  beginning  and  the  end  lie  in  about  the  same  vertical  line  as  the  corre- 
sponding points  of  the  supraorbital  incision.  The  length  of  the  incision 
is  4  cm.  At  first  the  incision  is  carried  only  through  skin  and 
fasciae  down  to  the  levator  labii  superioris  (musculus  quadratus  labii 
superioris),  care  being  taken  to  avoid  the  branches  of  the  facial  nerve. 
The  fibres  of  the  muscle  run  downward  and  cross  the  incision.  The 
upper  branches  of  the  infraorbital  nerve  (palpebral  and  nasal)  appear 
in  the  incision,  since  they  run  upward  to  the  upper  edge  of  the  wound. 
They  are  to  be  spared.  Search  is  then  made  for  the  infra-orbital  fora- 
men; it  lies  in  the  uppermost  part  of  the  canine  fossa,  as  a  rule  1  cm. 
beneath  the  bony  infraorbital  margin  and  generally  somewhat  on 
the  inner  side  of  its  centre.  Over  it  the  origin  of  the  levator  labii  supe- 
rioris and  the  periosteum  are  divided  down  to  the  bone  transversely,  and 
the  periosteum  then  reflected  downward  with  a  raspatory  until  the 
infraorbital  plexus  is  completely  exposed.  The  latter  is  dissected 
free  from  the  infraorbital  artery,  freed  bluntly  for  a  distance  from 
the  surrounding  fatty  tissue,  and  grasped  with  a  clamp.  Now  the  perios- 
teum of  the  orbital  margin  and  of  the  floor  of  the  orbit  is  reflected  as  far 
as  possible  into  the  latter.  If  the  entire  contents  of  the  orbit  are  care- 
fully raised  with  a  broad  hook,  the  nerve  can  almost  always  be  seen 
shining  through  the  thin  upper  wall  of  the  canal  as  a  white  streak  as 
soon  as  the  hemorrhage,  which  is  always  slight,  has  ceased.  Further 
backward  it  is  often  seen  lying  free  in  the  sulcus.  The  canal  runs  a 
rather  straight  course  from  behind  forward;  its  bony  walls  are  thin,  except 
in  its  most  anterior  portion,  where  for  the  distance  of  about  0.5  cm.  the 
upper  wall  is  formed  by  the  broad  infraorbital  margin.  Here  a  wedge- 
shaped  piece  of  bone  is  removed  with  a  small  chisel;  further  backward 
the  protecting  layer  of  bone  can  generally  be  broken  oft'  with  anatomical 
forceps.  In  this  way  all  the  structures  filling  the  infraorbital  canal  are 
laid  bare  up  to  the  sphenomaxillary  fissure,  and  are  then  bluntly  lifted 
out  of  the  bony  furrow.  They  consist  of  the  infraorbital  nerve,  artery, 
and  veins;  the  artery  accompanying  the  nerve  lies  on  its  inner  and  under 
side. 

Resection  of  the  Temporomalar  or  Orbital  Nerve  (Nervus  Zygomaticus). 
— Disease  of  this  nerve  alone  seems  to  be  rare;  the  author  has  been  able 
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to  remove  it  in  the  following  way:  An  incision  2  to  3  cm.  long,  starting 
from  the  outer  canthus,  is  carried  downward  along  the  outer  margin  of 
the  orbit  through  skin  and  orbicularis  palpebrarum  to  the  bone.  The 
periosteum  of  the  lower,  lateral  orbital  wall  is  then  lifted  up  sufficiently 
far  back  to  expose  the  trunk  of  the  nerve  at  its  entrance  into  the  zygomat- 
ico-orbital  canal.  If  the  nerve  has  already  divided  into  its  two  branches 
(temporal  and  malar)  in  the  orbit,  instead  of  as  usual  in  the  zygomatico- 
orbital  canal,  both  branches  are  found  under  the  periosteum.  These  or 
the  trunk  are  carefully  freed  into  the  depths  of  the  orbit,  after  which  the 
nerve  can  be  extracted  with  the  forceps  or  else  a  sufficiently  long  piece 
removed  from  it. 

Third  Branch  of  the  Trigeminus,  Inferior  Maxillary  Nerve.  Resection 
of  the  Inferior  Dental  Nerve. — An  incision  3  cm.  long  is  made  midway 
between  the  anterior  and  posterior  borders  of  the  ascending  ramus  of 
the  lower  jaw.  It  is  carried, layer  after  layer  through  skin,  fascia,  mas- 

FIG.  253. 


Relation  of  the  inferior  dental  artery  to  the  inferior  dental  nerve  in  the  canal  in  the  lower  jaw, 
chiselled  open  for  operation.     Three-quarters  natural  size. 

seter,  and  periosteum  down  to  the  bone  in  a  longitudinal  direction.  The 
surgeon  should  avoid  injuring  the  fibres  of  the  facial  nerve  and  Steno's 
duct;  the  latter  occasionally  appears  beneath  the  masseteric  fascia,  and 
should,  if  necessary,  be  displaced  upward.  The  periosteum  is  raised  and 
retracted,  thus  exposing  a  sufficiently  large  piece  of  bone. 

In  order  to  open  the  canal  in  the  lower  jaw  with  the  aid  of  a  small 
chisel,  up  to  its  inner  (upper)  opening,  the  surgeon  must  remember  that 
it  is  placed  about  3  cm.  above  the  angle  of  the  jaw  and  is  almost  equi- 
distant (easily  1.5  cm.)  from  the  anterior  and  posterior  borders  of  the 
ramus  of  the  lower  jaw.  Anteriorly  this  opening  is  somewhat  covered 
by  a  projecting  platelet  of  bone,  the  lingula.  Within  the  bone  the  canal 
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itself  runs  somewhat  nearer  to  the  mesial  than  to  the  lateral  surface  of 
the  jaw.  Accordingly  the  surgeon  chisels  away  the  outer  bony  lamella 
from  the  middle  of  the  ramus  in  a  right-angled  area  until  the  canal  is 
exposed.  He  then  proceeds  upward  in  the  same  way  to  its  internal  open- 
ing. Above,  the  artery  lies  on  the  posterior;  further  below,  on  the  mesial 
side  of  the  nerve.  The  vessel  is  bluntly  dissected  off  and  then  the  nerve 
is  resected  or  extracted.  In  this  way  the  mylohyoid  nerve,  which  only 
rarely  contains  sensory  fibres,  is  also  removed. 

Resection  of  the  Lingual  Nerve. — After  this  nerve  has  entered  the  base 
of  the  tongue  between  the  ramus  of  the  lower  jaw  and  the  palatoglossal 
arch,  it  lies  directly  under  the  mucous  membrane  in  the  region  of  the 
three  last  molar  teeth.  This  corresponds  to  where  the  mucous  membrane 
is  reflected  from  the  lateral  margin  of  the  tongue  to  the  floor  of  the  mouth. 
The  nerve  can  occasionally  be  seen  shining  through  the  mucous  mem- 
brane. The  mouth  is  opened  widely,  the  tongue  pulled  to  the  healthy 
side  and  somewhat  upward  with  a  ligature.  The  mucous  membrane  is 
then  incised  for  a  short  distance  at  the  corresponding  place  anterior  to 
the  last  molar  tooth.  The  incision  should  be  from  before  backward  and 
not  too  close  to  the  tongue.  The  nerve  is  then  exposed,  and  can  be  dis- 
sected out  or  extracted.  The  wound  is  sutured.  Such  simple  wounds 
of  the  tongue  heal  readily. 

Simultaneous  Resection  of  the  Inferior  Dental  and  Lingual  Nerves.— 
The  operation  must  be  performed  with  hanging  head,  and  preferably 
with  obliquely  reclining  chest,  so  that  the  structures  lying  on  the  inner 
surface  of  the  ramus  of  the  jaw  readily  come  into  view.  Light  from 
above,  or  at  least  high  up  from  the  side,  is  necessary;  an  electrical  head- 
mirror  may  also  be  used  with  advantage. 

The  incision  divides  the  skin  at  the  margin  of  the  lower  jaw  to  an 
extent  corresponding  to  the  insertion  of  the  masseter  (Sonnenburg),  the 
facial  branches  being  carefully  avoided.  The  lower  part  of  the  parotid 
gland  is  exposed  and  pulled  out  of  the  recess  behind  the  angle  of  the 
jaw  and  then  lifted  upward  firmly  toward  the  ear  by  means  of  a  retractor, 
which  at  the  same  time  grasps  and  protects  the  branches  of  the  facial 
nerve.  The  periosteum  is  now  divided  along  the  free  margin  of  the  jaw 
and  bluntly  dissected  off  the  mesial  surface  of  the  ascending  ramus  until 
the  projecting  lingula  can  be  distinctly  felt.  The  internal  pterygoid 
muscle  will  be  raised  from  the  bone  at  the  same  time;  if  its  tendinous 
insertion  makes  blunt  dissection  difficult,  the  tendinous  fibres  are  divided 
with  scissors.  The  inferior  dental  nerve  entering  the  inner  opening 
of  the  inferior  dental  canal  can  be  seen  when  the  slight  hemorrhage  is 
checked,  the  angle  of  the  jaw  pulled  forward  firmly  with  a  hook,  and  the 
loosened  periosteum  displaced  mesially,  with  the  soft  parts  lying  under- 
neath it,  with  a  Lagenbeck  retractor.  The  opening  is  somewhat  covered 
from  in  front  by  the  lingula.  The  author  forces  his  way  into  the  depths 
along  the  nerve  to  the  base  of  the  skull  until  the  point  where  the  lingual 
nerve  is  given  off  from  the  common  trunk  is  reached.  By  bluntly  push- 
ing back  the  external  pterygoid  muscle,  the  common  trunk  of  the  lingual 
and  inferior  dental  nerve  can  be  isolated  still  higher,  and  can  then  be 
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resected  or  grasped  with  a  Thiersch  forceps  and  extracted.  Where  the 
operation  is  rendered  difficult  by  excessive  development  of  the  jaw, 
Thiersch  recommends  sawing  the  bone  on  its  inner  surface  along  a  line 
extending  2  to  2.5  cm.  above  and  below  the  angle.  The  bone  is  then 
broken  with  a  blunt  forceps  and  turned  outward.  After  the  operation  is 
completed  the  piece  is  placed  in  its  original  position. 

Resection  of  the  Auriculotemporal  Nerve. — The  terminal  branch  of 
this  nerve  (nervus  temporalis  superficialis) ,  which  occasionally  breaks 
up  into  two  branches,  can  be  reached  by  a  small  operation  where  it  leaves 
the  upper  pole  of  the  parotid  arid  turns  upward  to  the  temple  in  con- 
junction with  the  superficial  temporal  artery  in  the  loose  subcutaneous 
tissue  in  front  of  the  auricle.  This  terminal  branch  is  exposed  by  a  longi- 
tudinal incision  which  begins  directly  in  front  of  the  tragus  and  close 
under  the  root  of.  the  zygoma  and  then  runs  upward  about  2.5  cm.  By 
dividing  only  skin  and  fascia  the  superficial  temporal  nerve  with  its 
accompanying  vessels  comes  to  view;  the  nerve  lies  behind  the  artery, 
toward  the  ear.  The  branches  of  the  auriculotemporal  nerve  going 
to  the  external  auditory  canal  and  to.  the  skin  of  the  auricle  are  not 
affected  by  this  operation. 

EXTRACRANIAL  OPERATIONS  AT  THE  BASE  OF  THE  SKULL. — If  Severe 

recurrences  develop  after  resection  of  the  peripheral  branches  of  the 
trigeminus,  so  that  another  operation  is  indicated,  then  the  second  and 
third  chief  branches  can  be  exposed  and  removed  at  the  base  of  the  skull 
immediately  after  their  exit  from  the  foramen  rotundum  and  the  foramen 
ovale.  The  same  operations  are  indicated  in  those  rare  cases  in  which 
the  neuralgic  nerves  cannot  be  reached  in  any  other  way  on  account  of 
their  deep  position.  Examples  are  the  palatine  branches  of  the  superior 
maxillary  nerve.  Finally,  the  operations  are  indicated  when  from  the 
onset  the  disease  affects  the  entire  area  of  one  of  these  two  chief  branches. 

Second  Branch. — In  order  to  reach  the  second  branch  at  its  exit  from 
the  foramen  rotundum  at  the  base  of  the  skull,  one  must  do  an  osteo- 
plastic  resection  of  the  malar  bone  and  then  enter  the  sphenomaxillary 
fossa. 

Liicke  originated  the  first  suitable  method.  It  will  be  described  as 
modified  by  Lessen  and  Braun.  The  incision  forms  a  right  angle  and 
begins  1  cm.  above  the  outer  canthus  and  2  to  3  mm.  from  the  external 
orbital  margin.  It  runs  somewhat  obliquely  forward  and  downward  to 
the  neighborhood  of  the  third  upper  molar,  where  the  malar  process  of 
the  upper  jaw  can  be  felt  as  a  projecting  angle.  The  incision  at  once 
divides  the  periosteum  down  to  the  malar  bone;  the  periosteum  is  re- 
flected from  its  mesial  side  and  the  bone  divided  in  the  direction  of  the 
incision  with  the  pointed,  chain,  or  wire  saw.  The  second  part  of  the  right 
angle  runs  from  the  upper  end  of  the  first  incision  backward  to  the  zygo- 
matic  process  of  the  temporal  bone  and  divides  the  temporal  fascia.  The 
zygomatic  arch  behind  is  stripped  of  its  periosteum  in  front  of  the  articu- 
lar tubercle  and  is  cut  through.  The  flap,  consisting  of  skin,  zygomatic 
arch,  and  masseter,  is  now  turned  downward  at  its  base  and  held  here 
with  a  hook  with  four  prongs. 
VOL.  I.— 37 
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The  author  does  not  recommend  the  incisions  just  described,  as 
branches  of  the  facial  nerve  are  injured.  Besides,  it  is  better  to  first 
divide  the  zygomatic  arch  with  cutting  bone-forceps  at  its  thin  portion 
anterior  to  the  articular  tubercle,  and  then  to  saw  or  chisel  through 
the  body  of  the  malar  bone  in  front.  If  one  proceeds  in  reverse  order, 
the  thin  and  tough  root  of  the  zygomatic  arch  is  easily  splintered, 
and  the  temporomaxillary  articulation  may  thus  be  opened  up.  The 
anterior  cut  with  the  saw  should  separate  the  entire  zygomatic  arch 
from  the  body  of  the  malar  bone;  hence  it  should  be  carried  obliquely 
from  behind  and  above,  downward,  and  forward,  and  should  end  in 
front  of  the  tuberosity  at  the  junction  of  the  malar  bone  with  the  upper 
jaw.  This  procedure  makes  the  narrow  field  of  operation  more  roomy. 
(See  Fig.  255.) 

The  path  to  the  sphenomaxillary  fossa  is  now  free;  if  necessary,  the 
anterior  fibres  of  the  temporal  muscle  going  to  the  coronoid  process  must 
be  divided.  In  penetrating  into  the  deeper  parts  one  should  keep  to  the 
front,  along  the  posterior  surface  of  the  upper  jaw.  Here  the  fat,  con- 
taining within  it  a  venous  plexus,  which  is  of  some  importance,  is  pushed 
backward  and  held  with  a  broad,  blunt  hook;  this  will  also  protect  the 
internal  maxillary  artery  from  injury.  If  the  fat  disturbs  the  view  into 
the  depth,  it  can  be  carefully  removed  with  dissecting  forceps.  The  sur- 
geon now  pushes  his  way  toward  the  sphenomaxillary  fissure,  whose 
position  can  easily  be  determined  by  means  of  a  probe. 

At  the  narrowest  portion  of  the  funnel-shaped  wound,  whose  depth 
is  about  6  cm.,  the  superior  axillary  nerve  finally  appears  as  it  leaves 
the  foramen  rotundum.  It  passes  from  behind  and  mesially,  forward 
and  outward,  and  at  the  same  time  somewhat  from  above  downward, 
through  the  sphenomaxillary  fossa,  to  the  infraorbital  canal.  It  can 
be  caught  here  with  a  small  sharp  hook,  bluntly  dissected  from  the  infra- 
orbital  artery  (from  the  internal  maxillary),  which  runs  upward  from 
without,  behind  and  below,  and  finally  pulled  forward.  If  the  nerve  is 
now  grasped  tightly  in  Thiersch's  forceps  and  slowly  and  steadily  pulled, 
it  can  be  dissected  free  with  the  elevator  for  another  considerable  dis- 
tance, and  can  then  cut  off  behind  the  forceps,  close  to  the  foramen 
rotundum.  The  peripheral  portion  is  extracted  according  to  the  method 
of  Thiersch. 

Gussenbauer  and  v.  Friedlander  have  exposed  the  second  branch  up 
to  the  base  of  the  skull  by  a  temporary  resection  of  the  entire  malar  bone 
instead  of  the  zygomatic  arch.  For  this  purpose  the  connections  of  the 
malar  bone  with  the  frontal,  sphenoid,  and  temporal  bone  and  with  the 
upper  jaw  must  be  severed.  The  method  is  more  radical  than  that  of 
Liicke,  but  gives  a  good  view.  The  facial  nerve  is  endangered  more  by 
Gussenbauer's  incision  than  by  Friedlander's ;  hence  the  latter  will  be 
described. 

The  skin-incision  begins  at  the  outer  end  of  the  eyebrow,  descends 
along  the  posterior  border  of  the  frontal  process  of  the  malar  bone,  and 
then  proceeds  along  the  upper  margin  of  the  zygomatic  arch  in  a  wide 
curve,  concavity  upward,  up  to  the  anterior  end  of  the  zygomatic  process 
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of  the  temporal  bone.  The  temporal  fascia  is  divided  in  the  same  direc- 
tion and  extent,  then  the  zygomatic  arch  is  cut  through  behind.  The 
fibres  of  the  temporal  muscle  are  now  separated  from  the  posterior  sur- 
face of  the  malar  bone,  and  the  posterior  surface  of  its  frontal  process 
is  thus  cleared.  In  order  to  expose  this  process  also  from  the  inner  side 
the  skin-wound  is  pulled  forward,  the  tarso-orbital  fascia  is  split,  and 
finally  the  periosteum  of  the  orbit  is  reflected  with  an  elevator  as  far  as  the 
inferior  orbital  fissure.  The  connection  of  the  malar  bone  with  the 
frontal  bone  and  the  large  wing  of  the  sphenoid  is  now  severed  with  a 
chisel,  and  after  loosening  its  connection  with  the  upper  jaw  it  is  turned 
downward.  The  temporal  muscle  is  pulled  backward  and  the  fatty  tissue 
removed,  and  the  sphenomaxillary  fossa  thus  rendered  accessible.  By 
raising  up  the  orbital  contents  the  superior  maxillary  nerve  and  its 
branches  come  to  view  from  the  foramen  rotundum  to  the  infraorbital 
canal,  since  by  breaking  off  the  malar  bone  the  lateral  wall  of  the  infra- 
orbital  canal  will  also  follow.  The  antrum  of  Highmore  will  not  be 
opened,  according  to  Friedlander.  The  nerve  can  be  separated  without 
trouble  from  the  artery  which  accompanies  it  and  can  be  resected  suffi- 
ciently. Finally  the  malar  bone  is  replaced. 

It  is  said  that  exposure  of  the  third  branch  at  the  foramen  ovale  accord- 
ing to  Krorilein's  method  is  rendered  easier  by  the  above  operation  on 
account  of  the  free  access  to  the  base  of  the  skull.  The  author  has 
employed  similar  incisions  for  a  long  time  in  doing  Kronlein's  temporal 
method;  yet  he  has  always  found  the  temporary  resection  of  the  zygoma 
according  to  the  method  of  Liicke,  in  connection  with  the  resection  of 
the  mandibular  coronoid  process,  perfectly  satisfactory  to  reach  both  the 
second  and  third  branches  at  the  base  of  the  skull.  Hence  the  osteo- 
plastic  resection  of  the  entire  malar  bone  seems  unnecessary.  Besides, 
experiments  on  the  cadaver  prove  that  by  turning  the  malar  bone  down- 
ward the  antrum  of  Highmore  may  readily  be  opened,  since  it  occasion- 
ally extends  into  the  body  of  this  bone.  An  accident  of  this  kind 
would  involve  considerable  risk,  because  it  interferes  with  asepsis. 

Third  Branch. — The  retrobuccal  method  of  Kronlein  serves  to  expose 
the  third  trigeminal  branch  at  the  base  of  the  skull.  In  those  cases  of 
neuralgia  in  which  the  pains  affect  all  subdivisions  of  the  third  branch, 
and  in  which  an  accurate  localization  is  not  possible,  this  method  enables 
the  surgeon  to  expose  the  peripheral  course  of  the  lingual,  inferior  dental, 
buccinator,  and  auriculotemporal  nerves  from  a  single  wound,  and  to 
follow  them  to  the  base  of  the  skull.  As  the  case  may  demand,  one  can, 
from  the  same  wound,  simply  remove  one  of  the  nerves  mentioned  or 
else  resect  the  trunk  at  the  foramen  ovale. 

The  head  of  the  patient  is  placed  upon  the  side  so  that  the  affected  half 
faces  the  surgeon  and  is  well  illuminated.  The  incision  divides  the  skin 
of  the  cheek  in  the  direction  of  a  straight  line  drawn  from  the  angle  of 
the  mouth  to  the  lobule  of  the  ear.  It  begins  about  1  cm.  from  the  angle 
of  the  mouth  and  ends  behind  about  1  cm.  in  front  of  the  lobule  of  the 
ear.  The  subcutaneous  fat  is  divided  in  exactly  the  same  direction  and 
extent,  while  the  buccinator  muscle  and  the  buccal  mucous  membrane 
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remain  uninjured.  The  fibres  of  the  facial  nerve  are  avoided  by  the 
incisions,  approximately  parallel  with  the  nerve.  The  masseter  is  now 
divided  in  the  same  direction  from  before  backward,  but  only  where 
the  muscle  is  not  covered  by  the  parotid  (about  two-thirds  of  the  breadth). 
The  gland  and  Stenson's  duct,  which  runs  above  the  incision,  should  not 
be  injured. 

Search  is  now  made  for  the  base  of  the  coronoid  process  and  it  is  freed 
from  theadherent  muscles  (masseter  late  rally  .internal  pterygoid  mesially) 
by  several  lever-like  motions  with  an  elevator.  With  a  strong  bone- 
forceps  the  projecting  bone  is  cut  as  far  down  as  possible  and  obliquely 
forward  and  downward  from  the  semilunar  incisure  (compare  temporal 
method),  If  it  is  now  drawn  upward  in  connection  with  the  tem- 
poral muscle  with  a  sharp  retractor,  the  nerve  district  will  be  so  far 
accessible  that  the  surgeon  can  proceed  to  isolate  the  nerves  with  blunt 
instruments  (forceps,  director,  fine  elevator,  blunt  strabismus-hook), 
For  this  purpose  the  fatty  cushion  of  the  cheek  (corpus  adiposum  mala?, 
Boule  graisseuse  of  Bichat),  situated  at  the  anterior  edge  of  the  masseter, 
is  freed  bluntly  and  removed.  In  the  same  way  the  deeper  layer  of  fat 
which  surrounds  the  nerves  and  vessels  on  the  lateral  side  of  the  internal 
pterygoid  as  far  as  the  external  pterygoid  is  removed.  Here  one  must 
carefully  look  for  the  buccinator  nerve,  which  crosses  this  fatty  cushion 
as  a  rather  thin  nerve-twig  to  run  downward  and  forward.  Further 
above  it  lies  upon  the  muscle-fibres  of  the  buccinator,  just  where  the 
coronoid  process  has  been  divided,  It  can  be  followed  up  centrally  to 
the  external  pterygoid  muscle.  When  it  is  desired  to  resect  the  bucci- 
nator nerve  alone,  it  follows  from  the  above  that  it  is  not  necessary  to 
incise  the  masseter  or  resect  the  coronoid  process.  The  skin-incision  here 
need  only  begin  at  the  anterior  edge  of  the  masseter  (Zuckerkandl) . 

The  surgeon  must  now  determine  the  direction  and  course  of  the  in- 
ferior dental  nerve  and  the  lingual  nerve,  by  palpating  for  the  lingula 
on  the  inner  side  of  the  ramus  with  the  index  finger.  It  is  generally  easy 
first  to  isolate  the  lingual  nerve  and  then  the  inferior  dental,  which  is 
placed  behind  it  upon  the  internal  pterygoid,  and  to  follow  them 
upward  to  the  lower  margin  of  the  external  pterygoid  muscle.  By  careful 
blunt  dissection  with  a  director  the  chorda  tympani  will  also  appear,  as 
well  as  the  internal  maxillary  artery  as  it  crosses  the  two  large  nerves 
(inferior  dental  and  lingual  nerves). 

In  order  to  trace  the  nerves  still  more  centrally  to  the  foramen  ovale 
or  to  find  the  auriculotemporal  nerve,  which  has  not  yet  corne  to  view, 
it  is  necessary  to  pull  the  external  pterygoid  muscle  firmly  upward,  pref- 
erably with  a  Langenbeck  retractor.  If  necessary,  the  fibres  which  run 
over  the  nerves  from  in  front  backward  must  first  be  torn  through  by 
means  of  a  director  or  an  elevator.  (In  the  temporal  method  this  muscle 
is  pulled  downward,  since  it  is  desired  to  reach  the  foramen  ovale  from 
its  upper  margin.) 

If  the  internal  maxillary  artery  is  in  the  way,  it  is  caught  further  down- 
ward and  backward — i.  e.,  centrally — and  ligated.  One  then  finds  the 
auriculotemporal  nerve  behind  the  lingual  and  inferior  dental  nerves, 
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as  it  surrounds  the  middle  meningeal  artery  with  its  loop.  The  separate 
subdivisions  of  the  third  trigeminal  branch  from  the  periphery  may  thus 
be  followed  up  to  the  base  of  the  skull  and  a  large  portion  of  each  resected. 
If  one  prefers  nerve  extraction  according  to  Thiersch,  the  opportunity 
to  do  this  on  the  nerves  which  in  part  are  freely  exposed  has  presented 
itself  before. 

When  the  operation  is  finished,  the  divided  masseter  is  brought  together 
by  a  few  catgut  sutures  and  the  coronoid  process  sutured  in  place,  if  one 
does  not  prefer  to  remove  it  entirely.  The  skin-wound  is  closed,  except 
for  a  drain  which  is  introduced  into  the  posterior  angle. 

The  method  is  simple  and  does  little  damage,  and  hence  is  free  from 
danger.  The  wound  heals  quickly  and  the  resulting  scar  is  not  con- 
spicuous. Yet  trismus  may  develop  after  this  operation,  and  one  should 
bear  this  in  mind  during  the  after-treatment. 

In  the  extrabuccal  method  of  Mikulicz,  with  temporary  resection  of  the 
lower  jaw,  the  incision  runs  from  the  mastoid  process  at  the  anterior  edge 
of  the  sternomastoid,  downward  to  the  level  of  the  hyoid  bone  and  then 
turns  upward  and  forward  in  a  curve  to  the  margin  of  the  lower  jaw, 
which  is  reached  at  the  anterior  border  of  the  masseter  Here  the  incision 
reaches  to  the  bone;  the  periosteum  is  completely  reflected,  particularly 
from  that  portion  of  the  body  of  the  lower  jaw  behind  the  wisdom 
tooth.  The  oral  cavity  should,  however,  not  be  opened.  The  jaw  is  now 
divided  obliquely  with  a  chain  or  wire  saw  at  the  anterior  insertion  of 
the  masseter,  and  the  internal  pterygoid  muscle  is  sparated  from  the 
bone  at  its  insertion  with  scissors.  The  ramus  of  the  lower  jaw  can  be 
brought  upward  and  outward  in  an  almost  horizontal  direction  and  the 
body  of  the  lower  jaw  well  pulled  forward  with  a  bone-hook.  A  funnel- 
shaped  space  results  between  the  ramus  of  the  lower  jaw,  the  internal 
pterygoid  muscle,  and  the  parotid  gland,  whose  apex  is  directed  toward 
the  foramen  ovale.  Upon  the  loosened  internal  pterygoid  are  here  found 
the  divided  inferior  dental  nerves,  mesial  to  it  the  lingual  nerve.  By 
ascending  along  these  two  nerves  are  reached  first  the  muscular  branches, 
and  lastly  the  auriculotemporal  nerve.  Finally  the  divided  bone  is 
sutured. 

Second  and  Third  Branch  Together. — A  round  skin-flap  is  outlined  in 
the  region  of  the  temple  and  cheek.  Its  base  corresponds  to  the  upper 
margin  of  the  zygoma;  anteriorly  it  reaches  to  within  a  finger's  breadth 
from  the  outer  orbital  margin,  and  behind  close  to  the  tragus.  Its 
summit  lies  in  a  line  drawn  from  the  nostril  to  the  lobule  of  the  ear. 
The  flap  is  dissected  off  the  masseteric  fascia,  the  zygoma  and  the  lower- 
most portion  of  the  temporal  fascia,  and  care  should  be  taken  to  protect 
the  branches  of  the  facial  nerve,  Stenson's  duct,  and  the  temporal  artery. 

Now  the  temporal  fascia  is  separated  transversely  from  the  upper 
margin  of  the  zygoma.  The  periosteum  is  cut  through  in  front  and 
behind  to  correspond  to  the  two  vertical  incisions,  and  is  pushed  back 
a  little  with  an  elevator;  then  the  zygoma  is  cut  through  in  front  and 
behind,  as  in  Liicke's  method.  While  the  skin  remains  turned  upward, 
the  flap,  consisting  of  the  masseteric  fascia,  the  zygoma,  and  the  masseter, 
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is  turned  downward  so  that  the  temporal  muscle  with  its  insertion  at  the 
coronoid  process  of  the  mandible  is  now  freely  exposed.  By  several  lever- 
like  motions  it  is  freed  from  the  muscles  attached  to  it  (externally  the 
masseter,  internally  the  internal  pterygoid),  and  then  chiselled  off  at 
its  base  or  cut  off  with  a  bone-scissors  and  extirpated.  Now  the  infra- 
temporal  fossa  is  free  and  with  it  the  external  pterygoid  muscle.  The 
internal  maxillary  artery  runs  upon  it  or  occasionally  between  its  two 
heads  of  origin ;  it  is  ligated  in  two  places  and  divided. 

FIG.  254. 


Exposure  of  the  second  and  third  branch  of  the  trigeminal  nerve  close  to  the  foramen  rotun- 
dum  and  foramen  ovale  (Kronlein's  temporal  method):  1,  turned-up  skin-flap ;  2,  turned-down 
flap  of  zygoma  and  masseter;  3,  anterior  sawed  surface  of  the  zygoma;  4,  posterior  sawed  sur- 
face of  the  zygoma ;  5,  turned-up  flap  of  coronoid  process  and  temporal  muscle ;  6,  cut  surface  of 
the  coronoid  process;  7,  infratemporal  crest;  8,  external  pterygoid  muscle;  9,  pterygoid  process; 
10,  maxillary  tuberosity ;  11,  sawed  surface  upon  the  upper  jaw ;  12,  sawed  surface  upon  the  zygo- 
matic  process  of  the  temporal  bone;  13,  spinous  tubercle;  14,  superior  maxillary  nerve;  15, 
palatine  nerve ;  16,  inferior  maxillary  nerve  at  the  foramen  ovale. 


In  order  to  get  at  the  foramen  ovale  and  the  third  branch  of  the 
trigeminal  the  surgeon  must  bluntly  dissect  off,  with  an  elevator,  the 
upper  head  of  the  external  pterygoid  muscle  from  its  origin  at  the  infra- 
temporal  crest  and  the  lower  surface  of  the  great  wing  of  the  sphenoid. 
While  it  is  being  held  downward,  the  surgeon  should  work  his  way 
down  toward  the  middle  line,  from  the  upper  margin  of  the  muscle 
and  close  to  the  base  of  the  skull.  The  pterygoid  process  should 
serve  as  a  landmark;  the  foramen  ovale  is  directly  behind  its  base. 
The  large  nerve-trunk  issuing  from  it  is  freed  with  blunt  instruments. 
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The  Eustachian  tube  lies  directly  internal  to  the  foramen  ovale;  aside 
from  the  danger  to  the  organ  of  hearing,  asepsis  is  impaired  if  it  is 
opened.  As  soon  as  the  third  branch  has  been  freed  far  enough 
toward  the  middle  line  to  be  grasped,  the  surgeon  should  go  no  further 
toward  the  centre.  After  freeing  the  external  pterygoid  muscle,  the  second 
branch  is  found  by  penetrating  into  the  sphenomaxillary  fossa  toward 
the  sphenomaxillary  fissure.  The  surgeon  must  work  his  way  into  the 
deeper  parts  with  blunt  instruments  and  in  an  anterior  direction.  The 
steps  are  exactly  the  same  as  have  been  described  in  Liicke's  operation. 

FIG.  255. 


Sites  of  the  bone  incisions  for  the  temporal  method  of  KrOnlein.     One-twelfth  natural  size. 

By  the  above  methods  the  sphenopalatine  ganglion  may  be  removed 
with  the  second  and  the  otic  ganglion  with  the  third  branch. 

After  the  operation  is  finished  the  zygomatic  arch  is  secured  in  place 
by  periosteal  sutures  of  catgut  and  the  skin-flap  sutured  over  it.  Where 
hemorrhage  has  been  entirely  controlled  it  is  well  to  place  a  drain 
into  the  deeper  parts  of  the  wound  toward  the  sphenomaxillary  fissure. 
The  process  of  healing  is  generally  uninterrupted,  so  that  the  patients 
can  be  discharged  after  eight  or  ten  days. 

As  soon  as  cicatricial  contraction  sets  in,  however,  the  mobility  of  the 
lower  jaw  is  impeded  in  many  cases.  This  may  reach  a  very  high  degree, 
and  will  require  careful  treatment  with  Heister's  mouth-gag. 

The  narrow  entrance  into  the  depths  of  the  sphenomaxillary  fossa 
may  be  encroached  upon  still  more  by  an  excessive  development  of  the 
maxillary  tuberosity.  In  two  such  cases  the  author  has  pushed  a  small 
blunt  hook,  bent  to  a  right  angle,  directly  inward  from  the  distinctly 
palpable  infratemporal  spine  (the  spinous  tubercle  of  the  infratemporal 
crest)  to  the  median  border  of  the  infraorbital  fissure.  The  entire  con- 
tents of  the  latter,  consisting  of  fat,  infraorbital  artery,  and  superior 
maxillary  nerve,  were  pulled  forward;  the  nerve  was  thenVeadily  isolated 
and  resected.  Another  method  has  also  proved  successful  in  the  author's 
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hands  in  several  cases.  As  the  palatine  nerves  pass  downward  from  the 
sphenopalatine  ganglion,  their  position  is  more  superficial  directly  before 
they  enter  the  pterygopalatine  canal,  where  they  lie  between  the  pos- 
terior surface  of  the  upper  jaw  and  the  pterygoid  process,  than  higher 
up  toward  the  ganglion.  They  can  be  found  more  readily  here;  and  if 
one  follows  them  upward  by  carefully  putting  them  on  a  stretch  with  a 
small  hook,  one  has  no  difficulty  in  reaching  the  sphenopalatine  ganglion 
and  the  second  branch  of  the  trigeminus. 

If  the  different  methods  for  exposing  the  second  and  third  branches 
at  the  base  of  the  skull  are  compared,  it  is  seen  that  as  long  as  they  are 
accompanied  by  an  osteoplastic  resection  of  the  zygoma  there  is  danger 
of  cutting  through  branches  of  the  facial  nerve.  Such  division  should  be 
avoided  wherever  possible.  Injuring  the  nerves  which  supply  the  sphinc- 
ter of  the  eye  is  not  always  without  consequences,  for  the  author's 
observations,  as  well  as  those  of  other  surgeons  which  have  come  to  his 
knowledge,  have  convinced  him  that  their  reunion  is  not  always  certain. 
The  symmetry  of  the  face  suffers  when  the  lids  remain  half  open,  and 
besides  there  are  the  disturbances  following  irritation  of  the  conjunctiva 
and  increased  secretion  of  tears.  If  extirpation  of  the  Gasserian  gan- 
glion is  contemplated  when  a  recurrence  takes  place,  then  even  a  slight 
paralysis  of  the  lower  lid  greatly  endangers  the  eye.  The  author  perfectly 
agrees  with  Kocher,  who  makes  it  a  rule  to  avoid  branches  of  the  facial 
nerve  wherever  possible.  In  exposing  the  second  branch  at  the  base  of 
the  skull,  the  author  therefore  in  part  employs  the  incision  recom- 
mended for  the  third. 

The  author  finds  that  the  following  incision  suffices  if  the  tissues 
possess  their  normal  elasticity  and  no  scars  of  previous  operations  are 
present  in  the  temporal  region ;  it  has  the  advantage  of  dividing  only  the 

branches  of  the  facial  nerve  running  to  the 
Gt'  256;  "••!••  frontal  muscle.  The  skin-incision  begins  a 
finger's  breadth  below  and  external  to  the 
end  of  the  eyebrow,  and  descends  along  the 
posterior  margin  of  the  frontal  process  of 
the  malar  bone.  It  then  describes  a  wide 
curve  with  its  concavity  above  and  passes 
backward  and  downward  to  the  lower  mar- 
gin of  the  zygomatic  arch.  This  it  follows 
to  the  anterior  aspect  of  the  articular  tuber- 
cle. Here  the  incision  ascends  a  little  and 
passes  obliquely  backward,  to  end  directly 
above  the  zygomatic  arch,  in  front  of  the 
incisions  to  remove  the  second  ear.  The  temporal  fascia  is  divided  in  its 

r.rniT^X^TZ:  entire  exte"t  alo"8  th«  "PP^  ™rgin  of  the 
after  the  operation.  zygoma,  atter  corresponding  displacement 

of  the  skin.     The  zygoma  is  now  chiselled 

or  cut  through  with  the  cutting  bone-forceps  directly  in  front  of 
the  articular  tubercle.  While  the  skin  and  subcutaneous  tissue  are 
strongly  retracted  so  that  the  facial  branches  running  over  the  body 
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of  the  malar  bone  are  protected,  a  Gigli  wire  saw  is  run  through  under- 
neath the  anterior  insertion  of  the  zygoma  with  the  aid  of  a  curved, 
eyed  probe.  This  part  is  then  sawed  through  in  the  very  oblique 
direction  shown  in  Fig.  255.  If  the  parts  possess  normal  mobility, 
the  zygoma,  now  severed  from  its  connections,  and  the  masseter  with 
the  skin  covering  it,  can  be  pulled  down  so  far  with  a  strong  four-pronged 
hook  that  the  vertical  incisions  of  Kronlein  are  unnecessary.  The  one 
or  the  other  of  them  can  still  be  added  in  its  required  length  if  the  case 
demands  it.  Otherwise  the  author  follows  Kronlein's  direction;  the 
author's  other  modifications  have  been  referred  to  under  the  last  section. 

INTKACRANIAL  OPERATION,  REMOVAL  OF  THE  GASSEKIAN  GANGLION 
ACCORDING  TO  KRAUSE.1 — Preparations. — The  external  auditory  canal 
is  cleaned  mechanically,  and  wiped  with  a  3  per  cent,  solution  of  boric 
acid  and  sterile  gauze  inserted.  The  eye  is  washed  out  before  the  opera- 
tion only  with  boric  acid  solution  so  as  not  to  irritate  it.  The  author 
does  not  believe  in  suturing  the  lids  as  recommended  and  practised  by 
others,  since  the  cornea  cannot  thus  be  examined.  Healthy  eyes  in 
general  do  not  become  inflamed  after  the  Gasserian  ganglion  is  removed. 
The  danger,  however,  is  greater  if  suppurative  disease  of  the  lachrymal 
sac  is  present.  The  author  has  here  seen  keratitis  with  hypopyon  develop 
in  two  cases.  One  healed  with  a  hardly  visible  spot  upon  the  cornea 
after  applications  of  atropine  and  chlorine  water.  In  a  second  case, 
however,  paralytic  lagophthalmos  had  remained  behind  after  a  Liicke 
operation  performed  elsewhere;  the  corneal  suppuration  progressed, 
probably  on  account  of  the  insufficient  closure  of  the  lids  and  the  drying 
up  of  the  parts  which  followed,  and  the  eye  was  finally  destroyed.  Other 
surgeons  have  seen  cases  of  corneal  ulcer  after  the  operation. 

These  observations  show  that  particular  attention  must  be  given  to 
those  cases  in  which  earlier  peripheral  operations  have  interfered  with 
closure  of  the  lids  on  account  of  facial  paralysis.  In  these  cases  the 
eyes  always  remain  open  to  some  degree,  and,  though  the  cornea  is 
rolled  upward  underneath  the  upper  lid  when  awake,  this  occurs  imper- 
fectly or  not  at  all  when  the  patient  sleeps.  In  two  cases  of  this  kind 
the  author  has  seen  a  defect  develop  upon  the  corneal  epithelium  in  the 
form  of  a  long,  transverse  streak  which  corresponded  exactly  to  the  edge 
of  the  upper  lid  when  the  lids  were  closed.  Pressure  was  caused  by  a 
moist  dressing  applied  to  the  eyes.  Although  regularly  changed  in  the 
morning  and  evening,  the  weight  of  the  bandage  was  sufficient  to  bring 
about  this  lesion  of  the  cornea,  which  suffered  loss  of  innervation.  The 
ulcer  corresponded  exactly  to  the  sharp  inner  margin  of  the  lid. 

Since  this  observation  the  author  no  longer  uses  a  bandage  to  protect 
the  cornea,  for  it  always  exerts  some  pressure.  He  now  uses  a  large 
unground  watch-glass,  such  as  is  employed  in  suppurative  inflammations 
to  protect  the  healthy  eye.  A  round  hole,  half  the  size  of  the  watch- 
glass,  is  cut  in  the  centre  of  a  large  square  piece  of  zinc  oxide  plaster, 

1  The  operation  was  devised  and  performed  by  Dr.  Frank  Hartley,  of  New  York,  several 
months  before  Dr.  Krause  performed  his  first  operation,  and  is  known  in  America  as  the 
Hartley-Krause  operation. 
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and  by  means  of  this  the  watch-glass  is  secured  all  around  the  orbital 
margin.  The  inner  surface  of  the  glass  will  soon  be  covered  by  moisture 
and  this  moist  chamber  is  the  best  protection  for  the  cornea.  In  it  small 
defects  of  the  epithelium  readily  heal,  if  necessary  with  the  aid  of  atro- 
pine.  The  author  changes  this  plaster  dressing  every  twenty-four  hours; 
he  then  carefully  pours  boric  acid  solution  into  the  eye,  but  never  wipes 
the  eye.  The  protecting  glass  is  used  as  long  as  any  tendency  to  irrita- 
tion and  inflammation  remains. 

The  patient  is  almost  in  a  sitting  posture;  the  head  rests  upon  the 
occiput  and  an  assistant  holds  it  forward  in  a  straight  direction,  or,  if 
necessary,  turns  it  a  little  toward  the  diseased  side.  In  this  position  the 
blood  and  the  exuding  cerebrospinal  fluid,  which  would  otherwise  collect 
at  the  bottom  of  the  funnel-shaped  wound,  will  flow  out  and  thus  the 
view  will  not  be  so  readily  obstructed.  A  second  assistant  holds  the 
brain  retractor  firmly. 

In  extirpating  the  Gasserian  ganglion  the  field  of  operation  should  be 
kept  absolutely  dry,  as  in  all  operations  in  aseptic  regions.  The  author 
uses  sterile  gauze  exclusively  as  sponges. 

The  operation  consists  of  three  stages. 

First  Stage.  Opening  the  Cranial  Cavity. — According  to  Wagner's 
method  the  author  constructed  a  flap,  with  base  below,  in  the  region  of 

FIG.  257, 


Bone  flap  turned  clown  and  dura  exposed. 

the  temporal  muscle.  It  includes  the  skin,  fascia,  muscle,  periosteum, 
and  bone.  The  incision  begins  directly  in  front  of  the  tragus  and  over 
the  zygoma,  which  need  not  be  injured  in  any  way.  It  turns  upward 
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and  backward  with  a  convex  curve,  then  describes  a  semicircle,  and 
again  descends  to  the  malar  bone  with  another  convex  curve.  The  base 
of  the  uterus-shaped  flap  should  measure  3.5  cm.,  its  height  6  cm.,  while 
its  greatest  width  above  should  be  5  cm.  The  entire  operation  is  per- 
formed extradu  rally. 

The  incision  penetrates  all  the  layers  down  to  the  bone.  All  hemor- 
rhage is  carefully  checked.  The  periosteum  is  then  pushed  aside  a  little, 
and  the  skull  opened  along  the  entire  line  of  the  incision.  The  author 
usually  starts  this  with  the  aid  of  Doyen's  perforators.  With  these  he 
bores  one  opening  down  to  the  dura  in  front  and  behind,  along  the  upper 
margin  of  the  flap;  from  these  he  cuts  out  the  entire  bony  flap  with 
Dahlgren  forceps.  A  lever  is  then  inserted  and  the  flap  broken  downward 
so  that  the  dura  is  freely  exposed.  (See  Fig.  257.)  The  fracture-line  in 
the  skull  runs  about  1  cm.  above  the  zygoma;  the  crest  of  bone  which 
remains  here  and  which  interferes  with  the  view  is  removed  with  gouge- 
forceps  down  to  the  base  of  the  skull — that  is,  to  the  infratemporal  crest. 
This  precaution  should  not  be  forgotten,  for  the  base  of  the  skull  must 
be  freely  exposed.  The  flap  hangs  mainly  on  the  skin,  temporal  muscle, 
and  periosteum;  it  is  turned  down  so  that  its  skin  side  rests  upon  the 
skin  of  the  cheek.  It  is  grasped  in  its  entire  thickness  by  means  of  a 
toothed  forceps,  surrounded  by  a  sterile  bandage,  and  in  the  almost 
sitting  posture  of  the  patient,  simply  allowed  to  hang  down.  The  dura 
mater  is  then  exposed  to  where  it  turns  in  below. 

While  the  author  has  never  performed  the  temporary  resection  of 
the  zygomatic  arch,  this  has  recently  been  recommended  by  Lexer, 
together  with  removal  of  the  base  of  the  skull  into  the  foramen  ovale. 
At  the  same  time  he  places  the  temporal  flap  lower  and  sacrifices  the 
bone. 

Second  Stage.  Ligation  of  the  Middle  Meningeal  Artery. — By  carefully 
raising  the  dura  from  the  upper  surface  of  the  base  of  the  skull,  the 
finger  and  a  dull  raspatory  penetrate  into  the  middle  cerebral  fossa 
between  the  bony  base  and  the  dura  mater.  The  foramen  spinosum 
is  first  reached  with  the  trunk  of  the  middle  meningeal  artery,  which 
here  enters  the  dura.  In  order  to  ligate  this  the  brain,  surrounded  by 
the  dura,  is  now  carefully  elevated  by  an  assistant  with  the  aid  of  a  right- 
angled  retractor  2.75  to  3  cm.  broad.  The  elevation  should  be  no 
further  than  is  absolutely  necessary  to  get  a  clear  view.  Immediately 
after  opening  the  skull  the  dura  appears  very  tense,  but  by  this  time  it 
will  be  relaxed  considerably,  so  that  the  surgeon  has  sufficient  room  to 
obtain  a  clear  view  and  to  operate.  By  raising  the  dura  the  middle  men- 
ingeal artery,  surrounded  by  its  two  accompanying  veins,  comes  to  view 
as  a  distinct  strand  running  upward  to  the  dura  from  the  foramen 
spinosum.  The  bundle  of  vessels  is  isolated  on  all  sides  if  the  dura  is 
raised  from  the  base  of  the  skull  with  an  elevator  internal  to  the  artery, 
so  that  the  second  and  third  branches  become  visible.  Without  diffi- 
culty the  surgeon  can  then  pass  a  thread  of  catgut  or  silk  around  the 
vessels  with  a  flexible  eyed  sound,  and  thus  ligate  them.  On  account  of 
the  depth  of  the  wound  this  is  best  done  with  two  anatomical  forceps. 
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The  method  is  so  simple  that  the  author  has  also  used  it  in  other  cases 
for  the  typical  ligation  of  the  trunk  of  the  middle  meningeal. 

The  artery  was  not  tied  by  Dollinger,  and  the  author  can  state  from 
a  case  of  his  own  that  a  typical  extirpation  of  the  ganglion  is  possible 
without  this  ligation.  The  foramen  spinosum  in  the  case  was  excep- 
tionally far  behind  the  foramen  ovale.  Yet  ligation  and  division  are  much 
safer  and  should  be  continued  by  all  means.  If  the  ligature  slips  or  cuts 

FIG.  258. 


Middle  cerebral  fossa  in  almost  natural  size.  The  dura  mater  is  removed ;  the  nerves  running 
in  the  middle  cerebral  fossa  are  exposed ;  the  trigeminal  nerve,  with  the  Gasserian  ganglion  and 
the  first  branch,  are  pushed  somewhat  to  the  side  to  render  them  more  distinct.  The  trochlear 
nerve  is  cut  off  upon  the  middle  of  the  internal  carotid.  Trig.  Sensory  trigeminal  root  (the  thin 
motor  root  is  invisible  and  lies  beneath  it)  broadens  to  form  the  triangular  plexus.  /.,  //.,  ///. 
First,  second,  and  third  trigeminal  branch.  Behind  these  is  the  Gasserian  ganglion,  from  whose 
convex  border  the  three  branches  directly  take  their  origin  to  enter  their  foramina  in  the  skull : 
///.,  into  the  foramen  ovale;  //.,  into  the  foramen  rotundum,  and  I.,  into  the  sphenoid  fissure. 
A.m.med.  Middle  meningeal  artery,  is  situated  laterally  and  somewhat  behind  the  foramen  ovale, 
and  passes  through  foramen  spinosum.  Mesial  to  the  trigeminus  there  is:  Abd.  Abducent  nerve. 
Trch.  Trochlear  nerve.  Oc.  Oculomotor  nerve.  All  three  nerves  run  over  the  convex  curve  of 
the  Car.  int.,  internal  carotid  artery.  This  artery  becomes  visible  where  it  enters  the  skull  from 
the  carotid  canal,  further  anteriorly  between  trochlear  and  oculomotor  nerves.  The  cavernous 
sinus  is  indicated  by  the  dark  portion,  which  is  bounded  internally  by  the  oculomotor,  exter- 
nally by  the  first  trigeminal  branch,  and  which  reaches  posteriorly  almost  to  the  upper  border 
of  the  petrous  bone  and  anteriorly  to  the  boundary  of  the  middle  cerebral  fossa. 

through  the  artery  where  this  is  in  a  condition  of  advanced  atheroma- 
tosis,  the  author  introduces  a  blunt  right-angled  hook  into  the  foramen, 
presses  it  down  tightly  with  a  raspatory  and  turns  it  to  and  fro  until  the 
bleeding  stops,  or  else  leaves  it  in  place  during  the  entire  operation. 

Third  Stage.  Exposure  and  Removal  of  the  Ganglion. — After  the  middle 
meningeal  artery  has  been  taken  care  of,  the  retractor  remains  in  place 
and  the  dura  is  dissected  off  further  toward  the  middle  line.  This  should 
be  done  carefully,  with  a  blunt  raspatory,  on  account  of  the  cerebral 
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pressure.  The  small  sponges  on  holders  (Pean's  artery-forceps  with 
some  dry  gauze),  which  are  used  to  wipe  the  blood  from  the  wound 
cavity,  may  lift  the  dura  from  the  bone  in  many  places  if  somewhat 
more  pressure  is  exerted.  Sometimes  the  operation  must  be  interrupted 
for  a  few  minutes  to  check  the  hemorrhage.  The  author  then  loosely 
packs  the  wound  beneath  the  retractor  by  inserting  sterile  gauze  down 
to  its  deepest  portion.  By  allowing  it  to  be  compressed  firmly  against 
the  base  of  the  skull,  the  hemorrhage  from  the  bone  is  checked  com- 
pletely; the  hemorrhage  from  the  dural  veins  soon  stops,  as  the  brain, 
surrounded  by  its  dural  sac,  falls  more  into  its  natural  position.  If 
exceptionally  this  should  not  be  the  case,  the  author  then  removes  the 
brain-retractor  and  introduces  more  gauze. 


FIG.  259 


Brain  retractor. 


Dura  mater. 


T.  Branch. 


II.  Branch. 


tri- 


\  Middle  meningeal 
artery  (ligated). 


III.  Branch. 


Skin,  muscle,  and  bone-flap. 

Field  of  operation  to  remove  the  Gasserian  ganglion  according  to  Krause.  The  brain  had  to 
be  pulled  up  more  with  the  retractor  on  the  cadaver  than  is  necessary  during  the  operation,  so 
that  the  deeper  parts  received  enough  illumination  to  be  photographed.  One-half  natural  size. 


V.  Bergmann  recommends  sitting  the  patient  up,  so  that  the  venous 
hemorrhage  ceases  and  the  brain  is  able  to  fall  back.  The  author  always 
has  the  patients  take  an  almost  sitting  posture  from  the  first.  One  can 
often  observe  that  a  slight  change  in  the  position  of  the  retractor  or  its 
slight  displacement  forward  or  backward  is  sufficient  to  check  the  hem- 
orrhage from  the  dural  veins.  The  brain-retractor  (see  Fig.  259)  is  8  cm. 
long;  its  anterior  5  cm.  are  modelled  so  as  to  form  a  number  of  furrows. 
For  exceptionally  broad  skulls,  it  may  be  desirable  to  prolong  the  re- 
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tractor  by  1  to  2  cm.  It  should  elevate  the  brain  with  its  dura  very  slightly, 
but  should  not  push  it  toward  the  middle  line. 

If  the  brain- retractor  is  well  placed,  the  third  branch  is  freed  with  an 
elevator  and  then  the  more  mesially  placed  second  branch  in  its  entire 
extent  from  the  Gasserian  ganglion  to  the  foramen  ovale  and  the  fora- 
men rotundum;  to  this  end,  the  dura  is  lifted  off  the  nerves  and  then  the 
latter  raised  from  the  underlying  bone.  This  same  procedure  is  now 
applied  to  the  Gasserian  ganglion  itself;  it  succeeds  perfectly  if  several 
thin  but  particularly  firm  strands  of  connective  tissue  are  cut  through 
here  and  there  with  the  tip  of  a  scissors.  In  general,  however,  it  is  suffi- 
cient to  push  back  the  parts  bluntly  with  small  sponges  on  holders. 
Occasionally  there  may  be  a  small  tear  in  the  dura,  and  cerebrospinal 
fluid  may  flow  out;  this,  however,  is  of  no  account  in  an  aseptic  operation. 

This  stage  of  the  operation  may  be  simplified  by  grasping  the  third 
branch  with  a  Pean  forceps  and  rendering  it  taut,  so  that  the  ganglion 
is  brought  forward  somewhat;  for  this  reason  the  branches  should  be 
cut  through  last  of  all,  since  by  them  the  ganglion  is  anchored,  so  to 
speak,  in  its  place.  At  all  events,  the  author  has  in  every  case  succeeded 
in  dissecting  free  the  ganglion  to  its  inner  edge,  and  so  far  backward 
against  the  upper  margin  of  the  petrous  bone  that  the  trigeminal  trunk 
just  became  visible.  The  ganglion  appears  like  a  network  of  fibres  and 
is  grayish-red,  the  trigeminal  trunk  is  almost  white  and  its  fibres  run 
longitudinally.  When  finally  the  ganglion  is  loosened  from  the  bone 
underneath  it,  the  second  and  third  branches  as  well  as  the  ganglion  are 
completely  free. 

The  author  has  purposely  exposed  the  first  trigeminal  branch  only  at 
its  immediate  junction  with  the  ganglion  and  has  not  followed  up  its 
further  course,  since  it  runs  forward  in  the  wall  of  the  cavernous  sinus. 
Besides  this,  the  abducent  and  trochlear  nerves  lie  in  its  immediate 
vicinity,  and  more  mesially  the  oculomotor  nerve;  all  injury  to  these 
nerves  must  be  avoided. 

Should  the  cavernous  sinus  be  wounded,  the  resulting  alarming  hem- 
orrhage can  be  checked  by  pressing  a  small  sponge  or  a  holder  against 
the  site,  as  described  above.  As  soon  as  the  brain  falls  into  its  normal 
position  the  hemorrhage  stops  without  further  effort;  otherwise  a  small 
strip  of  gauze  must  be  pressed  against  the  bleeding  site.  It  should  be 
left  in  place  and  its  end  carried  out  of  the  wound.  The  pressure  within 
the  sinus  is  very  slight. 

Before  proceeding  further,  the  surgeon  should  grasp  the  exposed 
Gasserian  ganglion  transversely  with  a  longitudinally  ribbed  forceps 
at  its  posterior  portion  where  it  passes  over  into  the  trigeminal  trunk. 
This  is  directly  in  front  of  the  upper  border  of  the  petrous  bone,  and 
directly  underneath  the  superior  petrosal  sinus.  Great  care  should  be 
exercised  that  none  of  the  structure  lying  mesially,  not  even  the  smallest 
fold  of  dura  mater,  is  caught  in  the  tip  of  the  forceps. 

The  surgeon  must  now  cut  through  the  second  and  third  branches 
with  a  sharp  tenotome  or  a  small  curved  scissors  close  to  the  intracranial 
opening  of  the  foramen  rotundum  and  the  foramen  ovale.  The  forceps 
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which  has  grasped  the  Gasserian  ganglion  can  now  be  slowly  rotated 
around  its  axis.  The  entire  ganglion  will  always  follow,  and  with  it  a 
larger  or  smaller  piece  of  the  centrally — i.  e.,  posteriorly — placed  trigem- 
inal  trunk.  The  first  branch  generally  tears  off  close  to  the  ganglion, 
but  since  only  peripheral  portions  of  it  remain,  it  is  as  good  as  gone. 


FIG.  260. 


Extirpated  Gasserian  ganglion  (man,  fifty-eight  years  of  age)  in  natural  size.  /  Site  where 
first  branch  is  torn  off.  II.  and  ///.  Second  and  third  branch.  O.  Gasserian  ganglion.  T.  Trunk 
of  the  trigeminus  (sensory  and  motor  root). 

In  conclusion  the  author  presses  the  peripheral  stumps  of  the  second 
and  third  branch  as  deeply  as  possible  into  the  foramen  rotundum  and 
the  foramen  ovale  with  an  elevator.  Once  more  the  under  surface  of 
the  cavum  Meckelii  should  be  inspected,  which  is  now  deprived  of  all 

FIG.  261. 


Gasserian  ganglion,  with  its  roots,  enlarged :  (a)  external  view ;  (ft)  internal  view.  1.  Small 
motor  root.  2.  Large  sensory  root.  3.  Semilunar  ganglion,  over  which  the  motor  root  passes  to 
get  to  the  third  branch.  4.  First  branch.  5.  Second  branch.  6.  Third  branch.  (After  Riidinger.) 


its  contents  and  is  exposed  in  its  entire  extent,  to  the  upper  margin  of 
the  petrous  bone.  Beyond  this  the  foramen  ovale  and  the  intracranial 
orifice  of  the  foramen  rotundum  are  seen  to  be  empty.  The  bone  is  ex- 
posed everywhere,  but  in  some  cases  there  is  no  bone  behind  the  foramen 
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ovale  but  a  grayish-red  mass  distinctly  outlined  from  its  bony  surround- 
ings. It  is  dense  fibrous  or  fibrocartilaginous  tissue  which  occasionally 
forms  the  upper  and  lateral  wall  of  the  carotid  canal,  directly  anterior 
to  where  the  internal  carotid  enters  the  skull.  Together  with  a  thin 
layer  of  periosteum  it  forms  the  only  structures  between  the  lower  sur- 
face of  the  Gasserian  ganglion  and  the  large  artery.  The  author  assured 
himself  of  these  relations  in  three  operations.  Hence  one  should  never 
use  sharp  instruments  in  dissecting  the  Gasserian  ganglion  from  the 
bone,  and  the  elevator  should  not  have  too  sharp  a  point.  Furthermore, 
the  carotid  artery  lies  very  close  to  the  inner  margin  of  the  ganglion 
and  the  trunk  of  the  trigeminus  after  it  has  passed  out  of  its  canal, 
but  the  distance  is  sufficiently  far  to  guard  it  from  injury  with  ordinary 
precaution.  Besides,  it  is  surrounded  by  the  cavernous  sinus.  If  one 
should  penetrate  too  far  to  the  inside  and  beyond  the  mesial  border  of 
the  trunk  and  the  ganglion,  the  sinus  would  be  torn  first  and  would  warn 
the  operator  by  a  very  disturbing  hemorrhage. 

The  author  has  never  injured  the  internal  carotid  in  any  of  his  opera- 
tions ;  but  if  this  misfortune  should  occur,  one  must  check  the  hemorrhage 
by  tightly  packing  the  carotid  canal  with  gauze.  Owing  to  the  large 
size  of  the  vessel  and  the  high  blood-pressure,  the  tampon  must  be  left 
in  place  at  least  five  days,  and  it  would  therefore  be  advisable  to  use  5 
or  10  per  cent,  sterilized  iodoform  gauze. 

Duration  and  Difficulty  of  the  Operation. — The  duration  of  the  opera- 
tion depends  chiefly  upon  the  severity  of  the  hemorrhage  and  the  time 
required  to  check  it.  Where  there  is  severe  bleeding  the  surgeon  is 
obliged  to  work  slowly  and  to  interrupt  the  operation  again  and  again 
by  a  temporary  packing,  so  that  he  may  accomplish  all  the  necessary 
manipulation  at  the  bottom  of  the  wound  by  sight.  But  even  if  the 
operation  takes  long,  the  author  prefers  to  finish  it  in  one  sitting,  and 
resorts  to  the  operation  in  two  stages  only  in  the  extremest  cases.  For 
he  does  not  consider  it  without  risk  to  expose  patients,  who  have  been  ex- 
hausted by  protracted  severe  pains,  twice  within  a  short  time  to  the  dan- 
gers of  a  narcosis  and  an  operative  procedure.  Besides,  the  aseptic  course 
is  endangered  if  the  deep  wound  remains  open  long,  even  if  the  flap  is 
secured  over  the  iodoform  tampon  with  a  few  sutures.  In  general,  the 
operation  in  one  sitting,  where  the  bone  was  preserved,  required  one  and 
one-half  hours;  with  slight  hemorrhage  the  author  has  frequently  re- 
quired only  twenty  to  twenty-five  minutes  after  the  bone  had  been  cut 
out  of  the  skull. 

The  technical  difficulties  of  the  operation  seem  to  the  author  no  greater 
than  those  of  Kronlein's  temporal  method. 

Care  of  the  Wound  and  After-treatment. — As  soon  as  the  operation  is 
finished  and  the  brain  has  fallen  back  into  its  normal  place  the  hemor- 
rhage stops  of  its  own  accord  or  can  be  checked  by  temporary  compres- 
sion. Hence  the  author  has  never  found  it  necessary  to  pack  the  entire 
wound  with  iodoform  gauze,  as  is  done  by  others.  One  must  remember 
that  the  operation  is  considered  as  done  in  one  stage.  Should,  however, 
a  serious  hemorrhage  continue,  then  resort  must  be  had  to  careful  tarn- 
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ponade.  The  flap  is  accurately  fitted  into  place  and  the  bone  secured 
with  periosteal  sutures  of  catgut,  A  medium-sized  drainage-tube  passes 
through  the  entire  depth  of  the  wound,  between  the  dura  and  the  base  of 
the  skull,  It  is  placed  into  the  posterior  angle  of  the  wound  after  a  small 
piece  of  bone  has  been  cut  out  of  the  skull  with  the  gouge-forceps  to  give 
it  room.  It  will  give  exit  to  any  blood  or  to  cerebrospinal  fluid  if  the 
dura  has  been  injured.  This  drainage-tube  is  better  than  a  strip  of 
iodoform  gauze,  since  the  latter  becomes  adherent  to  the  skin,  and  dries 
up  so  that  it  leads  to  retention  of  blood.  The  tube  remains  in  place 
from  three  to  four  days. 

The  amount  of  cerebrospinal  fluid  which  flows  out  during  the  follow- 
ing days,  when  the  dura  is  injured,  is  generally  slight,  but  it  may  be  so 
excessive  that  the  dressing  must  be  changed  daily.  In  such  cases  the 
author  uses  10  per  cent,  sterilized  iodoform  gauze  for  the  more  superfi- 
cial layers  of  the  dressing  so  as  to  provide  for  an  antiseptic  protection; 
otherwise  he  uses  only  sterile  mull.  The  discharge  of  cerebrospinal 
fluid  soon  becomes  less  and  finally  ceases.  The  wound  generally  heals 
in  a  short  time.  The  majority  of  the  author's  patients  get  up  in  seven 
to  twelve  days  after  the  operation,  and  are  discharged  in  from  eighteen 
to  twenty  days. 

In  two  cases  the  author  has  seen  the  usual  course  of  healing  inter- 
rupted; in  both  there  was  necrosis  of  the  bony  flap.  In  the  first  case 
(the  author's  second  case)  the  operation  was  performed  in  two  sittings, 
and  the  wound  had  been  tamponed  for  four  days,  the  second  case  was 
done  in  one  sitting  and  was  complicated  by  a  severe  hemorrhage,  which 
prolonged  the  operation  to  three  hours.  Other  surgeons  have  made 
the  same  observation.  If  the  bone  is  unintentionally  stripped  of  its 
periosteum  to  a  larger  extent,  it  should  be  removed  altogether,  so  that 
the  patients  may  not  be  subjected  to  this  danger  of  necrosis  of  the  bone 
and  to  a  second  operation — the  removal  of  the  bony  plate. 

Dangers  and  Results. — The  two  chief  dangers  of  the  operation  are  the 
hemorrhage  and  the  pressure  to  which  the  brain  must  be  exposed.  The 
latter  is  exerted  by  the  retractor  which  raises  up  the  brain;  but  the  general 
cerebral  pressure  is  also  increased  by  the  displacement  of  the  cerebro- 
spinal fluid.  The  author  has  discussed  above  how  both  dangers  should 
be  met.  Up  to  the  end  of  1899  the  author  collected  128  cases  which  were 
operated  according  to  the  method  described.  Of  these,  20  died,  which 
gives  a  mortality  of  15  6  per  cent.  Sepsis,  affections  of  the  brain,  and 
shock  are  given  most  frequently  as  cause  of  death.  Concerning  the  age 
at  which  the  intracranial  resection  was  done,  there  is  a  wide  range; 
though  the  majority  of  patients  were  in  middle  life,  the  extremes  are 
twenty  years  (Capanotto)  and  seventy-nine  years  (Tiffany). 

The  author's  experience  (beginning  of  1902)  is  limited  to  36  opera- 
tions. Of  these,  3  cases  died  as  an  immediate  result  of  the  operation. 

As  far  as  the  final  results  are  concerned,  the  author  has  never  seen  a 

recurrence   in  any  of    his  cases  in  which    the  ganglion  was    removed 

for  typical  trigeminal  neuralgia,  though  nine  years  have  elapsed  since 

his  first  extirpation.    In  one  of  his  patients  severe  pains  developed  later 
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upon  the  side  which  was  not  operated;  in  two  others  slight  pains  appeared 
here.  All  patients  operated  on  are  happy  that  they  are  freed  from  their 
terrible  tortures  with  but  slight  subjective  disturbances. 

These  disturbances  sometimes  include  a  slight  difficulty  in  opening 
the  mouth,  due  probably  to  cicatrization  within  the  temporal  muscle. 
This  can  be  remedied,  if  necessary,  by  dividing  the  tendon  of  the  tern- 

FIG.   262. 


Scheme  showing  effects  of  total  extirpation  of  Gasserian  ganglion  forty-seven  days  after  opera- 
tion. Sensation  of  heat  spoken  of  as  slightly  warm;  sensation  of  cold  absent.  V\  V%  ¥3.  First, 
second  and  third  branches  of  fifth  nerve,  oma.  Occipitalis  major,  omi.  Occipitalis  minor. 
am.  Auricularis  magmis.  cs.  Subcutaneus  colli.  (Freidrich.) 


Zone  of  absolute  amesthesia  and  analgesia;  complete  loss  of  temperature  area. 

Zone  of  nearly  complete  anaesthesia  and  analgesia. 

Zone  of  distinct  but  diminished  hypalgesia  and  hypersesthesia. 

Area  of  normal  sensation. 

Outline  of  innervatioii  zones  of  trigeminal. 


poral  muscle  or  by  removing  the  coronoid  process  of  the  mandible,  for 
the  temporal  muscle  is  paralyzed. 

Of  course,  patients  all  have  symptoms  directly  due  to  the  absence  of 
the  Gasserian  ganglion.  These  are,  however,  considerably  less  marked 
than  one  would  expect.  It  must  especially  be  emphasized  that 
the  paralyzed  muscles,  especially  the  masseter,  temporal  and  internal 


TRIGEMINAL  NEURALGIA. 
FIG.    263. 


595 


Zone  of  absolute  anaesthesia  and  analgesia      Sixty-three  days  later  than  in  Fi^.  2<>2. 

FIG.  264. 


Zone  of  hypalgesia  and  hyperaesthesia.     Sixty-three  days  later  than  in  Fig-  262. 
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pterygoid,  are  so  thoroughly  compensated  by  the  same  muscles  of  the 
healthy  side  that  no  deviation  can  be  noticed  on  closing  the  jaw.  Natu- 
rally the  power  of  chewing  on  the  operated  side  is  diminished,  but  this 
is  not  noticeable,  since  the  unilateral  anaesthesia  of  the  oral  mucous 
membrane  makes  the  patients  chew  on  the  side  with  normal  sensation. 

The  general  condition  which  has  suffered  to  a  considerable  degree, 
owing  to  the  long-continued  pain,  improves  rapidly.  Nervousness  and 
insomnia  disappear;  the  patients  are  no  longer  dependent  upon  the  help 
of  others  and  can  again  resume  their  work.  In  one  case  the  author 
has  seen  insanity  disappear  after  the  operation.  It  had  lasted  for 
several  years,  as  had  the  neuralgia  which  caused  it. 

Indications. — In  every  case  in  which  the  intracranial  method  is  in 
question  on  account  of  the  severity  of  the  pain,  the  ganglion  and  the 
trigeminal  trunk  should  be  extirpated.  Surgeons  should  never  restrict 
themselves  to  the  intracranial  resection  of  the  different  branches,  since 
recurrences  may  follow  here  as  readily  as  after  the  peripheral  resection, 
and  the  danger  is  no  less  than  after  the  radical  method.  The  operation 
may  be  attempted  even  where  the  patients  are  much  exhausted;  the 
author  has  operated  on  several  cases  of  this  kind  with  success. 

In  general  an  extirpation  of  the  ganglion  should  only  be  considered 
after  less  serious  operations  have  failed.  Should,  however,  further 
experience  teach  that  removal  of  the  Gasserian  ganglion  cures  perma- 
nently the  most  severe  cases  of  trigeminal  neuralgia,  it  is  probable  that 
the  stage  will  be  reached  when  the  operation  will  be  undertaken  in  these 
cases  from  the  very  beginning,  especially  since  it  is  to  be  hoped  that  with 
further  advances  in  technic  the  risk  may  be  still  less  than  the  author  has 
experienced.  It  would  be  cruel  to  suggest  a  peripheral  nerve  resection 
if  on  account  of  the  severity  and  course  of  the  disease  we  can  at  best 
expect  only  a  temporary  alleviation  of  the  pain. 

Under  very  favorable  conditions  the  cause  of  the  neuralgia  may  be 
found  to  lie  in  changes  in  the  Gasserian  ganglion  or  the  trigeminal  trunk; 
here,  of  course,  the  intracranial  method  must  be  suggested  from  the  first. 

While  discussing  diagnosis,  the  neuralgias  in  the  course  of  the  recur- 
rent branches  which  supply  the  dura  mater  with  sensory  fibres  were 
mentioned.  The  recurrent  nerve  of  the  third  branch  alone  takes  its 
origin  within  the  foramen  ovale  or  directly  beneath  the  foramen.  Its  first 
part  could  be  extirpated  by  any  one  of  the  extracranial  methods  for 
finding  the  third  branch  at  the  base  of  the  skull.  It  is  possible  even 
to  succeed  here  in  removing  a  small  part  of  the  ganglion  from  below. 

The  recurrent  twigs  of  the  first  and  second  branches,  however,  take 
their  origin  from  within  the  skull,  and  hence  can  only  be  reached  by  the 
intracranial  method.  But  the  three  recurrent  nerves  are  not  always 
implicated  in  the  exceptionally  severe,  unilateral,  and  deep  headaches, 
such  as  the  author  has  observed  in  severe  trigeminal  neuralgia,  for 
occasionally  the  meningeal  branch  of  the  nasal  nerve  is  at  fault.  It 
innervates  the  dura  mater  in  the  anterior  cerebral  fossa  and  in  the  frontal 
region,  and  can  be  exposed  in  the  orbit. 


CHAPTER   XV. 

NEURALGIA  OF  THE  OCCIPITAL  NERVES. 

CASES  of  trigeminal  neuralgia  in  which  several  branches  or  subdivisions 
are  affected  simultaneously  are  not  rare.  This  peculiarity  is  present  to 
a  still  higher  degree  in  severe  cases  of  occipital  neuralgia  (also  termed  cer- 
vico- occipital  neuralgia) .  Very  frequently  it  is  thus  difficult  or  impossible 
to  localize  accurately  the  primary  diseased  nerve-area.  The  nerves  which 
are  especially  involved  are  the  occipitalis  major  and  minor  and  inner 
branch  of  the  posterior  division  of  the  third  cervical  (the  third  occipital 
nerve),  as  well  as  the  auricularis  magnus;  the  subcutaneous  colli  and  the 
supraclaviculares  are  affected  less  often.  (See  Fig.  262,  am,  cs,  omi,  oma.) 

The  neuralgic  area  (Fig.  265)  generally  comprises  the  area  of  dis- 
tribution of  the  four  nerves  mentioned.  It  therefore  includes  one  side 
of  the  occiput,  the  lateral  portion  of  the  skull  up  to  and  including  the 
auricle,  the  region  of  the  lower  jaw,  especially  in  its  posterior  part  corre- 
sponding to  the  temporomaxillary  articulation,  and  finally  the  upper 
portion  of  the  neck  up  to  the  level  of  the  hyoid  bone. 

The  nature  of  the  pain  and  its  cause  are  in  the  main  the  same  as  with 
trigeminal  neuralgia.  Every  motion  of  the  head,  especially  stooping,  will 
excite  an  attack;  there  is  hypersensitiveness  to  noise,  touch,  and  light. 
In  the  same  way  psychical  excitation  may  lead  to  an  attack. 

Symptoms. — The  pain  is  as  intense  as  that  of  severe  trigeminal  neu- 
ralgias, and  the  phenomenon  of  irradiation  is  also  present.  The  pain 
involves  the  entire  front  and  back  of  the  neck;  it  radiates  to  the  clavicle 
and  shoulder  and  along  the  lower  jaw  to  the  chin,  and  the  temporo- 
maxillary joint  may  become  painful.  Occasionally  the  attacks  are 
accompanied  by  muscular  twitchings  and  spasms  which  rotate  the  head, 
turn  it  rigidly  toward  the  side,  or  pull  it  backward.  Sometimes  the  facial 
muscles  are  also  involved.  At  the  height  of  the  attack  there  may  even 
be  vertigo,  nausea,  and  vomiting.  Vasomotor  symptoms,  such  as  red- 
dening of  the  ear  and  the  nape  of  the  neck,  and  lachrymatiori  in  the 
corresponding  eye  have  been  observed. 

The  painful  points  are  situated  where  the  nerves  become  superficial 
and  where  they  can  be  reached  with  the  finger.  That  of  the  occipitalis 
major  is  situated  where  it  penetrates  the  tendon  of  the  trapezius  and 
comes  to  lie  underneath  the  skin;  this  is  half-way  between  the  tip  of  the 
mastoid  process  and  second  cervical  vertebra  or  from  2  to  3  cm.  external 
to  the  external  occipital  protuberance.  The  painful  point  of  the  occipi- 
talis minor  is  situated  more  laterally  at  the  lower  part  of  the  posterior 
margin  of  the  mastoid  process,  occasionally  somewhat  above  the  follow- 
ing; that  of  the  auricularis  magnus  is  found  at  the  posterior  margin  of  the 
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sternomastoid,  at  about  its  middle,  at  the  level  of  the  hyoid  bone  or 
somewhat  lower. 

Diagnosis. — In  diagnosticating  occipital  neuralgia  the  surgeon  must 
above  all  exclude  caries  of  the  upper  cervical  vertebrae.  Severe  neural- 
gias which  not  rarely  are  bilateral  develop  owing  to  direct  irritation  of 
the  nerve-roots.  Similar  symptoms  may  be  caused  by  arthritis  deformans 


FIG.  265. 
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Patient,  thirty-three  years  of  a^e.  photographed  sixteen  days  after  the  operation.  The  fresli 
scar  was  not  plainly  visible,  hence  has  been  filled  in.  The  contours  of  the  bone  and  the  nerves 
in  their  superficial  course  have  been  added  according  to  Ki.u\  !•">  of  Merkel's  Mandbueh  der  Topo- 
graphischen  Anatomie,  Braunschweig,  1885-1890,  and  the  occipital  artery  and  nerve  are  merely 
indicated  at  the  site  where  they  reach  the  surface.  The  anscsthctic  /.one,  nine  days  after  the  oper- 
ation, is  included  in  the  dotted  white  lines. 


of  the  upper  cervical  articulations.  Furthermore,  disease  of  the  ear  must 
be  thought  of;  of  these,  severe  persisting  pains  are  caused  especially  by 
sclerosis  of  the  cortical  portion  of  the  mastoid  process. 

The  differential  diagnosis  also  includes  the  occipital  pains  occurring 
with  neurasthenia  and  hysteria.     They  may  also  assume  a  neuralgic 
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character,  with  muscle  pain.  There  may  be  tenderness  or  moderate 
pressure  over  a  larger  or  smaller  district  of  the  soft  parts  of  the  occiput, 
but  these  areas  do  not  correspond  to  the  typical  neuralgic  spots  which 
are  seated  in  the  course  of  the  nerve.  The  muscular  pains  are  felt  very 
frequently  at  the  insertions  and  over  the  body  of  the  occipitalis  muscle, 
and  then  have  their  seat  along  the  superior  semicircular  line  of  the  occip- 
ital bone.  In  such  cases  there  may  possibly  be  an  exudate  into  the 
muscle  or  its  tendinous  insertion;  occasionally  small  nodules  may  be 
felt.  But  it  must  not  be  forgotten  that  painful  tubercles  may  also  occur 
along  the  cervical  nerves. 

As  contrasted  with  bony  lesions,  it  is  of  importance  to  remember  in 
the  diagnosis  of  neuralgia  that  even  where  this  has  persisted  for  years 
no  changes  occur  apart  from  trophic  disturbances,  reddening,  thicken- 
ing, and  swelling  of  the  skin  and  hypersesthesia. 

Concerning  etiology  and  prognosis,  everything  that  was  said  under 
trigeminal  neuralgia  holds  good  here;  concerning  general  treatment, 
reference  should  be  made  to  the  section  on  trigeminal  neuralgia. 

There  are  good  reasons  why  it  is  difficult  and  even  impossible  to  locate 
accurately  the  primarily  diseased  nerve-area  in  severe  occipital  neuralgia, 
for  here  the  anatomical  relations  vary  within  very  wide  limits.  This 
point  is  of  great  importance  for  the  surgeon;  concerning  it  the  reader 
may  consult  the  author's  article  in  Bruns'  Beitrdge  zur  klinischen  Chi- 
rurgie. 

Operative  Treatment. — The  operative  procedure  must  follow  a  course 
which  takes  all  possibilities  into  consideration.  Besides  this,  the  nerves 
should  be  removed  as  far  as  possible  toward  the  centre,  since  typical 
or  atypical  branches  are  given  off  here  which  also  supply  the  painful 
area  with  nerve- twigs. 

With  these  precautions  the  author  proceeds  to  operate  as  follows :  The 
patient  lies  flat  upon  the  healthy  side;  the  head  is  held  by  an  assistant 
so  that  it  can  be  brought  into  the  required  position  at  any  time.  The 
incision  through  the  thick  skin  (see  Fig.  265)  begins  at  the  occiput  near 
the  median  line  and  3  cm.  below  the  external  occipital  protuberance. 
With  only  a  slight  deviation  downward  it  is  carried  toward  the  tip  of 
the  mastoid  process,  but  stops  short  2  cm.  from  this.  It  then  runs 
obliquely  down  and  forward  about  7  cm.  to  the  posterior  edge  of  the 
sternomastoid  and  ends  a  little  below  the  level  of  the  hyoid  bone.  With 
the  exception  of  a  small  portion,  the  entire  incision  runs  within  the  limits 
of  the  hairy  scalp,  so  that  but  little  can  be  seen  of  the  scar  when  the 
wound  has  healed. 

EXPOSURE  OF  THE  NERVUS  OCCIPITALES  MAJOR  AND  TERTIUS.— 
The  skin-incision  was  purposely  laid  out  beneath  the  place  where  the 
occipitalis  major  nerve  pierces  the  back  muscles  to  gain  the  surface. 
The  subcutaneous  fat  here  appears  as  indurated  tissue  in  which  the 
different  structures,  especially  the  fine  nerve-branches,  cannot  be  readily 
distinguished;  they  would  be  cut  through  at  once  unless  great  care  were 
exercised  if  the  incision  were  placed  directly  over  them.  Besides  this, 
the  most  superficial  muscle  of  this  region,  the  trapezius,  is  not  covered 
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by  a  distinct  fascia,  but  merges  almost  directly  into  the  subcutaneous 
tissue. 

By  the  above  incision  the  peripheral  distribution  of  the  nerve  is  not 
injured;  it  is  discovered  by  carefully  dissecting  upward  the  skin  of  the 
upper  wound-edge  from  the  underlying  structures  to  the  extent  of  from 
1  to  2  cm.  As  soon  as  the  beginning  of  the  terminal  distribution  is  found, 
no  matter  whether  this  consists  of  one  or  more  branches,  the  surgeon  can 
follow  it  or  them  down  into  the  deeper  structures  and  toward  the  centre. 
In  general  the  surgeon  proceeds  with  anatomical  forceps  and  scissors, 
and  the  knife  is  only  occasionally  necessary  to  divide  tense  or  obstruct- 
ing muscle-fibres  or  tendon-fibres. 

The  place  where  the  occipitalis  major  passes  through  the  muscles  and 
tendons  to  the  skin  is  along  a  horizontal  line  drawn  2  cm.  below  the 
external  occipital  protuberance  (Luschka).  Its  distance  from  the  median 
line  varies;  it  may  be  only  from  1  to  2  cm.  (Schwalbe)  or  as  much  as  from 
3  to  4  cm.  (Henle).  In  general  the  occipital  artery  reaches  the  surface 
under  the  skin  more  externally  about  half-way  between  the  external  occi- 
pital protuberance  and  the  posterior  aspect  of  the  mastoid  process  in  a 
line  which  connects  the  protuberance  with  the  base  of  the  mastoid  process. 

Just  as  the  occipital  artery  and  nerve  enter  the  dense  subcutaneous 
tissue  in  different  places,  so  do  their  respective  courses  differ  in  the 
deeper  tissues.  Following  the  nerve  from  the  periphery  toward  the 
centre,  it  penetrates  the  outer  part  of  the  tendon  of  the  trapezius.  This 
muscle  is  very  delicate  in  its  uppermost  portion;  if  it  is  very  poorly 
developed  here,  the  nerve  enters  the  deeper  parts  along  its  lateral  edge. 
Accordingly  the  insertion  of  the  trapezius  must  be  divided  or  merely 
displaced  toward  the  centre.  Exceptionally  the  occipitalis  major  pene- 
trates the  sternocleidomastoid  in  its  posterior  portion,  where  this  muscle 
has  a  particularly  broad  insertion  at  the  superior  nuchal  line. 

Below  the  trapezius  lies  the  splenius  capitis,  a  strong  muscle  whose 
fibres  run  from  below  and  within,  upward  and  outward.  The  occipitalis 
major  nerve  runs  into  the  depths  along  its  mesial  border;  and  in  rare 
cases  it  penetrates  this  muscle.  It  then  pierces  the  thick  semispinalis 
capitis,  whose  fibres  are  almost  parallel  with  the  spine.  If  the  nerve  is 
divided  in  its  more  superficial  course,  it  generally  consists  of  only  one 
trunk  in  this  region.  The  fibres  of  the  splenius  and  the  semispinalis 
must  be  divided  transversely  as  far  as  necessary,  so  that  a  better  view 
is  obtained  as  the  surgeon  penetrates  still  further  into  the  deeper  parts. 

Before  the  deepest  layer  of  back  muscles  is  reached,  it  is  noticed  that 
a  number  of  muscular  branches  are  given  off  from  the  nerve.  An  ascend- 
ing branch  goes  to  the  splenius  capitis,  longissimus  capitis,  and  occa- 
sionally also  to  the  obliquus  capitis,  superior  and  inferior;  sometimes  it 
also  gives  origin  to  a  cutaneous  nerve  which  runs  up  to  the  occiput  from 
the  mesial  edge  of  the  splenius.  A  descending  branch  goes  to  the  semi- 
spinalis capitis  and  anastomoses  with  the  posterior  branch  of  the  third 
cervical  nerve. 

Besides  the  inconstant  cutaneous  nerve  just  mentioned,  there  is  an- 
other constant  one  which  comes  from  the  posterior  branch  of  the  third 
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cervical  nerve  and  which  ascends  in  a  straight  line  along  the  inner  side 
of  the  occipitalis  major  nerve  to  the  lower  part  of  the  occiput  (third 
occipital  nerve,  nervus  occipitalis  tertius)..  One  must  be  aware  of  the 
presence  of  this  nerve,  so  that  it  is  not  taken  from  the  occipitalis  major. 
In  its  superficial  course  it  may  anastomose  with  the  latter  or  join  it 
altogether.  Depending  on  the  position  of  the  occipitalis  major,  the  dis- 
tance between  both  is  from  1  to  2  cm. 

Measuring  from  the  periphery  to  the  centre,  the  third  occipital  nerve 
penetrates  the  tendon  of  the  trapezius  about  4  cm.  below  the  external 
occipital  protuberance.  It  then  pierces  the  semispinalis  and  reaches  the 
deeper  parts.  If  the  trapezius  is  displaced  toward  the  middle  and 
divided,  the  semispinalis  transversely,  as  stated  above,  the  surgeon 
will  here  encounter  the  nerve  even  where  it  could  not  be  seen  distinctly 
at  the  periphery  on  account  of  its  small  size.  Here  also  may  sometimes 
be  found  an  anastomosis  between  it  and  the  occipitalis  major. 


FIG.  266 


H.  semispinalis  capitis. — f 
N.  occipitalis  tertius. 
J/.  rect.  cap.  post,  minor. 
M.  rect.  cap.  post,  major.. 
Posterior  arch  of  atlas. 

M.  obliqu.  capit.  infer. 
The  lamina  of  the  axis. 


The  lamina  of  the  third 
cervical  vertebra. 


T.  occipitalis  major. 


M.  obliqu.  capit.  super. 
A.  tertebralis. 

Plexus  venosus. 


2d  cerv.  nerve, 
post,  branch. 

%d  cerv.  nerve, 
ant.  branch. 


3d  cerv.  nerve, 
post,  branch. 


anglion  of 
%d  ce>'r-  nerve. 


Prepared  specimen  of  about  natural  size  looked  at  from  behind.  The  semispinalis  capitis  has 
been  transversely  divided  at  the  nape  of  the  neck ;  its  upper  part  has  been  turned  upward.  The 
occipitalis  major  and  tertius  nerves  pass  into  it.  The  occipitalis  major  is  here  pushed  a  little  to 
the  right  side,  so  that  it  hardly  touches  the  rectus  capitis  posticus  major  muscle.  The  right 
obliquus  capitis  inferior  muscle  is  raised  somewhat,  so  that  the  ganglion  of  the  second  cervical 
nerve  becomes  visible.  The  posterior  branch  of  the  first  cervical  nerve  (suboccipital  nerve) 
appears  above  the  posterior  arch  of  the  atlas  and  beneath  the  vertebral  artery,  just  where  our 
illustration  has  placed  the  occipitalis  major  nerve.  Since  it  gives  off  no  cutaneous  nerve,  accord- 
ing to  Henle  it  is  unimportant  for  us,  and  is  not  shown. 

Returning  now  to  the  latter  it  is  found  that  after  this  nerve  has  pierced 
the  semispinalis  capitis  it  rests  upon  the  deepest  layer  of  the  back  muscles, 
upon  the  posterior  surface  of  the  rectus  posticus  major,  and  then  upon 
the  same  surface  of  the  obliquus  capitis  inferior.  It  crosses  both  muscles 
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in  the  direction  of  their  fibres;  for  the  rectus  runs  from  the  spinous 
process  of  the  axis  to  the  median  portion  of  the  inferior  semicircular 
line  of  the  occipital  bone,  and  the  obliquus  from  the  same  spinous  process 
to  the  transverse  process  of  the  atlas.  The  nerve  now  runs  in  a  lateral 
direction,  and  finally  reaches  the  depths  by  curving  around  the  lower 
edge  of  the  obliquus.  In  this  part  of  its  course  the  nerve  constitutes  the 
entire  posterior  branch  of  the  second  cervical  nerve.  Here  it  also  unites 
with  the  anterior  branch  to  form  the  trunk  of  the  second  cervical  nerve. 
The  ganglion  of  this  nerve  lies  from  3  to  5  mm.  external  to  the  ligamen- 
tum  obturatorium  atlantoepistrophicum.  The  author  has  never  extir- 
pated this  ganglion  on  the  living  body,  but  has  restricted  himself  to 
dividing  the  trunk.  Numerous  investigations  on  the  cadaver,  however, 
have  convinced  him  that  this  extirpation  is  technically  possible,  and  can 
be  done  without  injuring  the  spinal  column.  It  would  be  of  the  same 
significance  as  removal  of  the  Gasserian  ganglion  in  trigeminal  neuralgia. 

The  third  occipital  nerve  runs  along  the  inner  side  of  the  occipitalis 
major,  also  crosses  the  rectus  capitis  posticus  major  and  the  obliquus 
capitis  inferior  along  their  inner  portion,  and  then  unites  here  with  the 
muscular  branches  to  form  the  posterior  branch  of  the  third  cervical 
nerve.  To  the  extent  of  about  2  cm.  more  it  runs  across  the  arch  of 
the  axis  in  a  downward  and  outward  direction  to  the  intervertebral 
foramen  between  the  second  and  third  cervical  vertebrae.  Even  in  this 
most  deeply  placed  portion  of  its  course  there  may  be  an  anastomosis 
between  the  major  and  the  third  occipital  nerve. 

While  the  posterior  trunk  is  the  smaller  with  all  other  spinal  nerves, 
the  reverse  is  the  case  with  the  first  and  second;  the  posterior  branch 
is  the  larger  with  the  latter  especially. 

Another  peculiarity  of  the  second  cervical  nerve  is  of  great  importance. 
In  all  other  spinal  nerves  the  trunk  divides  within  the  intervertebral  fora- 
men, so  that  it  is  already  split  into  an  anterior  and  a  posterior  branch  as 
it  issues  from  the  lateral  foramina  of  the  vertebrae.  In  all,  the  spindle- 
shaped  ganglion  of  the  posterior  root  lies  directly  above  the  undivided 
trunk;  it  possesses  a  furrow  along  its  anterior  surface  for  the  anterior 
root.  Thus  the  spinal  ganglia  lie  within  the  intervertebral  foramina 
and  at  the  same  time  outside  of  the  dura  mater.  The  trunk  of  the  second 
cervical  nerve,  however,  lies  external  to  the  spine;  its  ganglion  is  acces- 
sible from  the  incision  without  removing  bone  since  there  is  no  inter- 
vertebral foramen  between  the  atlas  and  the  axis,  but  in  its  place  an 
intervertebral  cleft  more  than  1  cm.  wide.  The  ganglion  is  placed  in 
its  lateral  corner,  lateral  to  the  origin  of  the  posterior  arch  of  the  atlas. 

Thiersch's  method  is  not  to  be  employed  for  the  cervical  nerves,  since 
it  drags  upon  the  nerves  for  quite  a  distance  toward  the  centre  before 
they  tear  off.  The  posterior  branches  are  frequently  united  among  each 
other  by  loop-shaped  anastomoses;  between  the  anterior  branches  they 
are  always  present.  If  it  is  considered  that  the  phrenic  nerve  takes  its 
fibres  entirely  or  in  greater  part  from  the  fourth  cervical  nerve,  yet  often 
receives  fibres  from  the  third  cervical  nerve  as  well,  it  must  be  agreed 
that  for  this  reason  alone  caution  is  necessary.  But  besides  this  the 
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spinal  cord  is  in  close  proximity  and  withal  a  part  particularly  essential 
to  life.  Hence  the  nerves  should  be  cut  through  as  near  to  the  centre 
as  the  above  dissection  will  permit.  If  the  author's  directions  are  accu- 
rately followed,  all  anastomoses  with  neighboring  nerves  will  be  severed. 
The  subdivisions  peripheral  to  the  line  of  division  can  then  be  slowly 
extracted. 

Hemorrhage  in  the  superficial  layers  is  not  marked.  In  its  normal 
course  the  occipital  artery  does  not  appear  in  the  incision,  but  runs  above 
it;  if  necessary,  it  can  easily  be  ligated.  The  vertebral  artery  is  found 
in  the  deep  parts  of  the  wound  from  1  to  1.5  cm.  lateral  to  the  trunk  of 
the  second  cervical  nerve;  it  ascends  almost  vertically  up  to  the  axis,  in 
the  foramina  of  the  transverse  processes  of  the  cervical  vertebra?.  It 
then  forms  a  large  curve  with  its  convexity  to  the  outer  side,  since  it 
must  bend  outward  to  reach  the  transverse  process  of  the  atlas  lying 
more  than  1  cm.  externally,  and  then  again  inward  to  reach  the  foramen 
in  the  occipital  bone.  In  this  way  the  artery  is  not  covered  by  muscles 
above  the  atlas  (see  Fig.  266),  but  only  enclosed  in  a  layer  of  fat;  it  runs 
transversely  directly  above  the  bone.  If  its  course  is  regular,  the  artery 
is  so  far  from  the  field  of  operation  that  it  does  not  come  to  view.  Excep- 
tionally it  does  not  enter  the  foramen  in  the  transverse  process  of  the 
axis,  but  loops  around  the  process  with  a  curve  convex  posteriorly  (the 
artery  would  here  be  close  to  the  field  of  operation,  since  directly  external 
to  the  trunk  of  the  second  cervical  nerve) ,  and  then  enters  the  foramen  in 
the  transverse  process  of  the  atlas  in  the  regular  way. 

The  well-developed  plexus  venosus  cervicalis  posterior  of  Breschet 
lies  in  immediate  proximity  to  the  vertebral  artery.  It  drains  the  deep 
muscles  of  the  nape  of  the  neck  and  also  communicates  with  the  occipital 
vein. 

Since  the  occipitalis  major  and  tertius  may  be  surrounded  by  parts 
of  the  plexus  in  their  deep  course,  one  should  proceed  carefully  and  if 
possible  with  blunt  instruments.  In  such  depths  venous  hemorrhages 
are  more  troublesome  than  arterial  ones;  they  can  only  be  controlled  by 
compression.  The  deep  and  narrow  wound  should  be  held  apart  firmly 
by  retractors  such  as  are  used  for  the  hip-joint;  the  pressure  exerted  by 
the  retractors  at  the  same  time  checks  the  hemorrhage,  if  this  is  not  too 
excessive. 

EXPOSURE  OF  THE  NERVUS  OCCIPITALIS  MINOR  AND  THE  AURICU- 
LARIS MAGNUS. — The  author's  incision  exposes  the  two  nerves  where 
they  appear  at  the  posterior  edge  of  the  sternomastoid  at  about  the  level 
of  the  hyoid  bone.  From  this  point  they  continue  their  course  upward 
in  an  almost  vertical  direction.  (See  Fig.  265.)  One  should  be  careful 
not  to  injure  the  nerves  in  dividing  the  subcutaneous  colli  muscle  and 
the  fascia  lying  underneath  it.  It  must  also  be  remembered  that  the 
sternomastoid  is  covered  only  by  very  thin  fascia.  Both  nerves  may 
have  branched  beneath  this  muscle  or  they  divide  into  two  or  more 
subdivisions  in  their  further  course. 

The  occipitalis  minor  either  lies  very  close  to  the  auricularis  or  is 
placed  higher,  up  to  4  or  even  5  cm.  above  the  auricularis  behind  the 
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sternomastoid,  and  may  penetrate  the  posterior  margin  of  the  latter. 
Generally  the  nerve  ascends  close  to  the  margin,  more  rarely  parallel  to 
it;  it  then  passes  over  the  splenius  capitis  up  to  the  occiput.  Occasion- 
ally the  occipitalis  minor  appears  high  up  beneath  the  superior  nuchal 
line  and  under  the  posterior  edge  of  the  sternortmstoid,  or  it  penetrates 
in  addition  the  anterior  edge  of  the  trapezius  shortly  before  its  insertion 


The  anterior  branches  of  the  third  and  fourth  cervical  nerves  in  their  relation  to  the  surround- 
ings. Photograph  of  an  anatomical  preparation.  The  contours  of  the  carotid,  the  internal  jugu- 
lar vein,  and  the  superficial  nerves  have  been  filled  in  to  render  them  more  distinct.  The  vagus 
is  rendered  visible  by  being  placed  upon  the  jugular  vein  and  the  muscles  of  the  nape  of  the  neck 
are  pushed  backward.  The  occipitalis  minor  issues  from  the  third  cervical  nerve  in  the  form  of 
two  branches.  The  spinal  accessory  is  divided  ;  its  central  end  is  turned  upward  over  the  sterno- 
cleidomastoid. 


at  the  superior  nuchal  line.  Still  further,  the  occipitalis  minor  may  be 
so  small  that  it  does  not  reach  the  occiput.  If  the  nerve  cannot  be  found 
on  account  of  its  aberrant  course  or  its  small  size,  search  should  be  made 
for  the  auricularis  magnus  first  and  follow  this  into  the  depths. 

The  auricularis  magnus  may  be  double;  directly  underneath  it  the 
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subcutaneous  colli  inferior  runs  almost  horizontally  forward  as  a  flat 
band;  somewhat  more  deeply  the  supraclavicular  nerves  appear  from 
under  the  sternomastoid  and  run  down  to  the  clavicle.  The  last- 
mentioned  nerves  are  not  dissected  free  in  the  above  operation  unless 
they  should  also  be  involved  in  the  neuralgia. 

The  relation  of  the  occipitalis  minor  and  auricularis  magnus  to  each 
other,  as  far  as  size  is  concerned,  varies  considerably.  Generally  the 
latter  is  the  largest  nerve  of  the  cervical  plexus,  but  there  are  many 
exceptions.  Usually  one  nerve  is  more  prominent  if  its  neighbors  are 
less  developed. 

As  the  occipitalis  minor  and  the  auricularis  magnus  are  traced  more 
toward  the  centre  (see  Fig.  267),  the  sternomastoid  must  be  displaced 
forward  and  the  splenius  capitis  with  the  other  muscles  of  the  nape  of 
the  neck  backward.  The  posterior  external  branch  (muscular  branch) 
of  the  spinal  accessory  nerve  is  dissected  free  and  lifted  forward  with 
the  sternomastoid.  This  nerve  is  peculiar  more  on  account  of  its  course 
than  its  size;  when  in  doubt  the  surgeon  will  find  that  the  shoulder 
twitches  when  it  is  irritated.  The  nerve  frequently  anastomoses  with 
the  cervical  plexus;  above  all,  the  occipitalis  may  communicate  with  it 
by  one  or  even  two  twigs.  The  nerve-trunks  pass  out  of  the  lateral 
portion  of  the  upper  cervical  spine. 

A  bundle  of  structures  rests  on  the  transverse  processes  of  the  vertebrae. 
Besides  lymph-nodes  and  lymph-strands  it  consists  of  the  internal  jugu- 
lar vein,  the  vagus  nerve,  and  the  ansa  hyperglossi,  and  is  surrounded 
by  connective  tissue,  which  is  as  a  rule  free  from  fat.  These  structures 
rest  not  only  on  the  transverse  process,  but  also  on  the  muscles  taking 
their  origin  from  them  (musculus  longus  atlantis  and  longus  capitis  or 
rectus  capitis  anticus  major,  the  scalenus  medius  and  levator  scapulae). 
The  descending  ramus  of  the  hypoglossal  nerve  lies  upon  the  anterior 
aspect  of  the  carotid  and  forms  the  ansa  hypoglossi  with  a  branch  of  the 
third  cervical  nerve  at  the  level  of  the  larynx.  This  branch  lies  close  to 
the  jugular  vein  and  generally  runs  obliquely  downward  along  its  outer 
side. 

The  vertebral  artery  may  show  an  important  abnormality  in  its  course ; 
it  may  lie  entirely  or  partly  in  front  of  the  transverse  processes  without 
entering  their  foramina;  in  such  cases  the  vessel  is  placed  behind  the 
common  carotid. 

The  vascular  cord,  composed  of  so  many  different  structures,  can  be 
bluntly  lifted  forward  from  the  lateral  portion  of  the  spine  as  a  whole, 
without  dissecting  free  its  integral  parts.  The  lower  portion  of  the  cer- 
vical plexus  is  always  covered  by  the  internal  jugular  vein. 

The  anterior  branches  of  the  four  upper  cervical  nerves,  together  with 
their  anastomoses,  form  the  cervical  plexus.  As  they  leave  the  spinal 
column  they  lie  in  a  furrow  on  the  upper  surface  of  every  transverse 
process.  They  are  then  placed  between  the  anterior  and  posterior 
intertransversales,  and  more  lateral  to  these  between  the  musculus 
scalenus  medius  posteriorly  and  musculus  longus  capitis  or  rectus  capitis 
anticus  major  anteriorly.  The  nerves  are  only  accessible  to  the  knife 
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after  they  have  pierced  the  intertransversales.  They  should  be  divided 
as  closely  as  possible  to  the  spinal  column  so  that  any  anastomotic 
branches  which  may  continue  the  neuralgia  are  excluded. 

By  dividing  the  nerves  in  the  depths,  the  author  encountered  an  active 
venous  hemorrhage  in  one  case.  It  ceased  after  tamponade.  Other- 
wise the  bleeding  was  not  worth  mentioning. 

No  disturbances  are  evident  after  the  motor  branches  have  been 
divided.  The  muscles  are  numerous  and  are  supplied  by  so  many 
branches  of  the  cervical  nerves  that  a  permanent  disturbance  is  not 
produced. 

If  the  occipital  neuralgia  is  restricted  to  a  very  marked  degree  to  only 
one  of  the  nerves  discussed,  the  surgeon  may  resect  only  this.  The 
course  of  the  incision  need  not  be  modified  to  any  extent,  but  it  should 
be  limited  so  that  the  nerve  to  be  removed  approximately  occupies  the 
centre. 


ANOMALIES,  INJUEIES,  AND  DISEASES  OF 
THE  SALIVARY  GLANDS. 
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CHAPTER  XVI. 

ANOMALIES  OF  THE  SALIVARY  GLANDS. 

APART  from  the  cystic  structures  resulting  from  a  congenital  atresia 
of  the  excretory  ducts,  the  anomalies  of  structure  occurring  about  the 
salivary  glands  are  of  more  anatomical  than  surgical  interest.  Only 
a  few  cases  of  absence  and  abnormal  position  of  the  different  salivary 
glands  have  been  reported.  In  a  well-developed  male  Gruber  observed 
a  congenital  absence  of  both  submaxillary  glands;  Turner  also  records 
a  case  in  which  these  glands  were  not  in  the  digastric  triangle  on  either 
side,  but  instead  were  on  the  dorsal  surface  of  the  mylohyoid,  adjacent 
to  the  sublingual  gland.  Another  of  Gruber's  cases  proves  that  under 
some  circumstances  such  transpositions  may  be  of  importance  to  the 
surgeon.  The  parotid  gland  was  missing  at  its  normal  site;  instead 
there  was  a  very  voluminous  gland  at  the  posterior  border  of  the 
buccal  region  which  corresponded  in  position  to  the  accessory  parotid. 
On  account  of  its  size  it  suggested  a  real  tumor.  A  similar  case  has  been 
described  by  Cruveilhier. 

The  author  must  also  record  an  abnormal  orifice  of  Wharton's  duct, 
eleven  lines  behind  the  sublingual  caruncle,  observed  by  Bochdalek;  and 
a  case  of  congenital  salivary  fistula  reported  by  Gherini.  In  a  young  girl 
two  openings  as  fine  as  a  hair  were  found  a  few  centimetres  above  the  ster- 
num on  the  inner  side  of  the  sternomastoid  muscles.  Saliva  exuded  from 
these,  especially  on  chewing,  and  by  injecting  a  colored  fluid  into  the 
fistula?  this  appeared  at  the  sublingual  caruncle.  Another  case  of  con- 
genital salivary  fistula,  observed  by  Roser,  is  cited  by  Konig. 
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CHAPTER  XVII. 

INJURIES  OF  THE  SALIVARY  GLANDS. 

OF  injuries  to  the  salivary  glands  only  those  of  the  parotid  are  of 
importance.  The  submaxillary  and  sublingual  glands  and  their  excre- 
tory ducts  are  hardly  exposed  to  trauma  on  account  of  the  protection 
which  their  position  affords;  if  they  are  injured  from  the  mouth,  no 
unpleasant  consequences  follow,  since  the  resulting  salivary  fistula  com- 
municates with  the  oral  cavity. 

INJURIES  OF  THE  PAROTID. 

In  severe  trauma  of  the  parotid  region  by  blow,  stabbing,  or  gunshot- 
wound,  the  injury  to  the  important  nerves  and  vessels  situated  here  is 
generally  of  such  importance  that  the  involvement  of  the  gland  is  easily 
disregarded.  In  general  it  is  of  slight  consequence.  In  operating  the 
gland  is  frequently  wounded,  and  one  observes  that  it  heals  readily.  The 
anatomical  relations  rather  than  the  direct  inspection  of  the  wound  make 
it  evident  that  the  parotid  has  been  injured.  The  very  vascular  tissue 
generally  bleeds  freely,  so  that  the  granular  gland-substance  is  recog- 
nized only  with  difficulty,  and  the  blood  generally  masks  the  flow  of 
saliva,  which  is  not  abundant.  Generally  the  injury  to  the  gland  becomes 
evident  after  a  few  days,  when  the  wound  has  not  united  completely  or 
when  a  subcutaneous  accumulation  of  saliva  breaks  through  the  suture- 
line  and  discharges  externally.  Phenomena  of  this  kind  are  not  of  great 
importance,  for  the  outflow  of  saliva  need  not  interfere  with  the  primary 
union  of  the  rest  of  the  wound,  and  the  fistula  closes  sooner  or  later,  even 
when  the  wound  is  lacerated  and  primary  union  improbable.  Obstinate, 
protracted  fistulse  of  the  salivary  gland  are  unusual  signals  of  these 
injuries. 

Treatment. — Complete  primary  union  is  the  best  way  of  preventing 
a  result  of  this  kind.  To  bring  this  about,  the  wound  should  be  sutured 
as  accurately  as  possible,  and  the  deep  parts  included  in  the  suture,  so 
as  to  avoid  the  formation  of  cavities  and  pockets.  If  the  edges  of  the 
wound  are  irregular  and  torn,  sufficient  tissue  must  be  removed  to  permit 
of  a  primary  union.  As  soon  as  this  is  done,  pressure  is  exerted  by  means 
of  a  bandage,  and  talking  and  chewing  are  interdicted  for  from  five  to 
seven  days,  so  as  to  restrict  the  movements  of  the  lower  jaw  and  the 
secretion  of  saliva.  Only  fluid  diet  in  small  amounts  should  be  given 
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during  this  time.  If,  despite  this,  saliva  accumulates  beneath  the  suture- 
line,  dressings  which  exert  pressure,  if  continued  for  some  time,  generally 
suffice  to  make  it  gradually  disappear. 


INJURIES  OF  THE  PAROTID  DUCT. 

Injuries  to  the  excretory  duct  of  the  parotid  are  more  important,, 
though  less  frequent,  than  those  of  the  gland  itself.  The  surgeon  is 
usually  dealing  with  wounds  inflicted  by  swords  or  broadswords,  less 
often  with  lesions  after  operations,  gunshot-wounds,  or  other  injuries. 
According  to  the  observations  of  Desault  and  Malgaigne,  subcutaneous 
ruptures  of  the  duct  may  also  occur  from  the  effects  of  blunt  force. 
Since  the  direction  of  Steno's  duct  corresponds  to  a  line  drawn  from  the 
base  of  the  lobule  of  the  ear  to  the  vermilion  border  of  the  upper  lip 
(Merkel),  one  must  look  for  an  implication  of  the  salivary  duct  in  all 
deeper  injuries  which  cross  this  line.  It  also  follows  that  the  duct  is 
more  frequently  involved  if  the  wound  is  vertical  than  if  it  is  horizontal 
arid  more  or  less  parallel  with  it.  Complete  divisions  are  the  rule,  on 
account  of  its  small  diameter. 

Diagnosis. — The  diagnosis  of  an  injury  to  the  duct  is  not  difficult  if 
the  wound  gapes  widely.  After  carefully  checking  the  hemorrhage  the 
saliva  is  seen  to  exude  from  the  central  end  of  the  duct  on  directing 
the  patient  to  chew  or  by  placing  an  irritating  substance  upon  the  mucous 
membrane  of  his  mouth.  In  very  recent  injuries  the  divided  ends  may 
even  project  freely  into  the  wound  for  a  short  distance,  and  thus  be 
clearly  exposed  to  view;  they  soon,  however,  retract.  To  insure  the 
diagnosis  one  may  also  sound  the  duct  from  the  mouth1  and  then  try 
to  make  the  sound  appear  in  the  wound  of  the  cheek. 

Prognosis. — Formerly  it  was  generally  believed  that  primary  union 
of  the  divided  duct  did  not  occur/,  and  that  a  salivary  fistula  always 
developed.  This  is  not  so,  and  Konig  properly  emphasizes  the  fact  that 
many  ducts  divided  in  a  sharply  incised  wound  have  healed  by  primary 
union  before  anyone  thought  of  its  injury.  If  a  primary  union  does  not 
occur,  the  severed  ends  retract.  The  peripheral  portion  is  now  without 
function;  occasionally  it  remains  patent;  more  frequently  it  undergoes 
cicatrization.  One  can  become  convinced  of  its  closure  by  introducing 
a  sound  from  the  mouth  after  the  injury  has  healed.  The  central  portion 
of  the  duct  which  still  remains  in  connection  with  the  gland  is  kept 
patent  by  the  flow  of  saliva.  This  runs  outward  or  inward;  in  the  latter 
direction,  of  course,  only  when  the  injury  is  a  penetrating  one.  If  a 
non-penetrating  wound  has  been  sutured  and  the  ends  of  the  duct  do  not 
unite  primarily,  there  will  be  a  complete  external  salivary  duct  fistula 
when  the  dressing  is  changed,  or  else  a  tense  fluctuating  accumulation 

1  In  attempting  to  sound  the  parotid  duct  from  the  mouth,  it  is  desirable  to  correct  its  curves. 
This  can  be  accomplished  by  raising  the  cheek  from  the  teeth  and  drawing  it  forward.  This 
motion  is  necessary  anyway  to  render  the  orifice  accessible. 
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of  saliva  will  appear  under  the  suture-line  from  which  a  fistula  will 
develop  when  the  suture  is  removed. 

Treatment. — From  the  foregoing,  the  treatment  of  an  injury  of  Steno's 
duct  would  be  as  follows:  A  clean,  non-penetrating  wound  with  divided 
salivary  duct  must  be  united  primarily  with  great  care.  Both  ends  are 
accurately  approximated  by  sutures  of  catgut  which  do  not  enter  the 
lumen.  The  after-treatment  should  restrict  the  secretion  of  saliva  and 
the  movements  of  the  lower  jaw  in  the  manner  already  described.  If 
notwithstanding  an  accumulation  of  saliva  under  the  suture-line  occurs, 
one  should  first  empty  the  contents  through  a  fine  opening  and  then  try 
to  prevent  the  saliva  from  breaking  through  to  the  exterior  by  means  of 
dressings  exerting  pressure;  a  permanent  result  does  not  often,  however, 
follow  this  procedure.  Formerly  a  sound  or  bristle,  or  something  similar, 
was  inserted  into  the  two  ends  of  the  divided  duct  and  sutures  placed 
over  it.  Such  methods  are,  however,  no  more  justified  than  the  estab- 
lishment of  immediate  communication  with  the  mouth;  since  primary 
union  of  the  divided  duct  is  possible,  it  would  be  wrong  to  dispense  with 
it  from  the  start.  The  surgeon  is  only  justified  in  making  a  communica- 
tion with  the  mouth  when  the  degree  of  laceration  or  contusion  renders 
primary  union  improbable.  In  such  cases  the  surgeon  may  use  one  of 
the  methods  employed  in  dealing  with  fistulre  of  the  duct. 

In  a  penetrating  wound  of  the  cheek,  the  outer  wound  is  sutured  and 
the  mucous  membrane  left  ununited.  The  saliva  finds  its  way  to  the 
mouth  alone;  an  internal  fistula  of  the  salivary  duct  develops  which  will 
functionate  as  well  as  a  normal  orifice  of  the  duct.  Special  methods  to 
keep  the  wound  in  the  mucous  membrane  open  can  be  dispensed  with. 


CHAPTEK  XVIII. 

DISEASES  OF  THE  SALIVAEY  GLANDS. 
SALIVARY  FISTULA. 

A  SALIVARY  fistula  is  an  abnormal  communication  through  which  the 
saliva  reaches  the  surface.  According  to  the  part  involved,  salivary  gland 
and  salivary  duct  fistula?  may  be  recognized;  in  the  former  only  the 
smaller  ducts  are  involved,  but  in  the  latter  the  chief  duct.  A  fistula  is 
termed  external  if  it  opens  upon  the  skin  of  the  exterior,  internal  if  it 
communicates  with  the  mouth  at  an  abnormal  site.1 

It  is  evident  that  only  the  external  fistula  can  have  surgical  interest, 
and,  since  this  occurs  only  in  connection  with  the  parotid,  the  term 
salivary  gland  fistula  practically  corresponds  with  that  of  parotid  fistula, 
and  the  term  salivary  duct  fistula  with  that  of  fistula  of  Steno  's  duct. 

Although  a  salivary  fistula  is  not  dangerous,  it  is  very  troublesome, 
and  may  become  unendurable  when  the  communication  of  the  chief  duct 
with  the  skin  of  the  exterior  allows  the  entire  secretion  of  one  parotid 
to  be  discharged  upon  the  surface.  Such  patients  are  obliged  constantly 
to  wipe  off  the  saliva  as  it  runs  down ;  they  are  unfit  for  social  intercourse 
and  the  constant  wetting  of  the  skin  leads  to  obstinate  eczema.  Nutri- 
tion also  suffers,  since  the  food  is  not  sufficiently  mixed  with  saliva,  and 
since  the  excessive,  often  hardly  controllable  secretion  from  the  fistula 
during  meals  does  away  with  all  desire  for  eating. 

As  has  been  stated,  trauma  is  the  most  important  etiological  factor. 
Besides  this,  salivary  fistula?  may  follow  as  a  result  of  abscess  formation 
or  ulceration  starting  from  the  salivary  glands  or  extending  to  these 
(carcinoma,  lues,  tuberculosis,  noma).  The  existence  of  congenital 
salivary  fistulse  has  been  mentioned. 

Salivary  Gland  Fistulse. — Parotid  Fistula. — Fistula?  follow  rather 
frequently  after  operative  or  other  injury  of  the  gland-substance  of  the 
parotid;  but  it  is  rare  that  a  fistula  of  this  kind  does  not  close  by  itself 
in  the  course  of  weeks  or,  at  the  most,  months.  If  a  parotid  fistula  is 
particularly  obstinate  and  shows  no  tendency  to  heal,  the  surgeon  is 
probably  dealing  with  a  fistula  of  the  glandular  portion  of  the  duct- 
that  is,  with  a  duct  fistula,  and  not  a  gland  fistula. 

Symptoms. — The  fistulse  occur  about  all  parts  of  the  parotid  gland 
and  generally  communicate  with  the  surface  by  means  of  a  very  short 
fine  tract.  Exceptionally  the  orifice  does  not  lie  within  the  normal  limits 

1  Angieras  has  observed  a  communication  of  Steno's  duct  with  the  maxillary  sinus.  The  duct 
had  been  injured  during  an  operation.  The  profuse  excretion  of  saliva  through  the  nose  ceased 
after  the  fistula  was  cauterized. 
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of  the  parotid.  Then  an  accessory  parotid  is  involved  or  the  gland  is 
abnormally  large,  or  finally  there  is  a  long,  fistulous  tract,  as  after  the 
rupture  of  an  abscess. 

The  surgeon  will  generally  find  in  the  slightly  altered  skin  a  single  very 
fine  opening  lying  in  the  middle  of  a  small  mass  of  granulation-tissue. 
Slight  or  moderate  amounts  of  saliva  as  clear  as  water  exude  from  it; 
during  the  act  of  eating  the  discharge  is  more  abundant.  With  a  parotid 
fistula  the  secretion  is  naturally  much  less  than  with  a  fistula  of  Steno's 
duct,  since  the  secretion  of  only  part  of  the  gland  flows  out;  if  the  secretion 
is  excessive,  one  should  always  think  of  a  duct  fistula.  The  gland 
fistulse  generally  cause  no  other  symptoms  apart  from  this  discharge  of 
saliva,  though  sometimes  occlusion  of  the  outer  opening  may  lead  to 
inflammation  of  the  parotid,  and  inversely  inflammatory  swellings  may 
occasionally  cause  closure  of  the  fistulous  orifice. 

Treatment. — If  a  salivary  gland  fistula  shows  no  tendency  to  heal,  it 
should  be  aided  with  the  different  therapeutic  measures.  Generally  one 
succeeds  by  cauterizing  the  fistula  energetically  with  a  silver  nitrate 
pencil  from  time  to  time,  say,  every  four  or  five  days.  A  bandage  should 
then  be  applied  which  does  not  exert  too  firm  pressure.  This  local  treat- 
ment must  be  assisted  by  measures  which  restrict  the  secretion  of  saliva, 
hence  the  patients  should  be  kept  on  fluid,  non-irritating  diet,  and  should 
as  much  as  possible  avoid  moving  the  jaws.  Burning  out  the  fistula  with 
the  galvanocautery  is  still  better  than  cauterizing  with  silver  nitrate. 
The  cautery  should  be  introduced  cold  as  far  as  possible  into  the  tract 
and  then  brought  to  a  glow.  If  this  does  not  cure  it,  the  edges  of  the 
fistula  should  be  freshened  and  this  followed  by  suture,  or  resort  is  had 
to  a  plastic  operation.  The  latter  is  indicated  especially  if  the  fistula 
did  not  result  from  an  injury,  but  from  ulcerative  process.  In  very 
obstinate  cases  a  partial  extirpation  of  the  parotid  must  be  done,  avoid- 
ing carefully  the  facial  nerve. 

Salivary  Duct  Fistulse. — Fistula  of  the  Parotid  Duct. — Salivary  duct 
fistulse  are  of  much  greater  practical  importance  than  salivary  gland 
fistulse,  since  they  cause  considerably  more  inconvenience,  and  since 
they  heal  much  less  often  without  operative  aid.  A  fistula  of  Steno's 
duct,  is  to  be  regarded  as  permanent  and  incapable  of  healing  sponta- 
neously (1)  if  mucous  membrane  and  skin  have  grown  together  to  form  a 
lip-shaped  fistula;  (2)  if  the  peripheral  portion  of  the  duct  lying  toward 
the  mouth  is  occluded;  and  (3)  if  larger  defects  of  the  duct  are  present. 

Symptoms. — The  appearance  of  a  salivary  duct  fistula  resembles  that 
of  a  salivary  gland  fistula.  The  outer  orifice  is  generally  very  narrow 
and  passable  only  for  the  finest  sounds;  the  communication  between  the 
opening  on  the  skin  and  the  one  in  the  duct  is  usually  short.  One  is 
not  always  successful  in  introducing  a  sound  far  into  the  salivary  duct 
from  the  fistula;  in  suitable  cases,  however,  one  can  enter  both  the 
peripheral  and  the  central  portion  of  the  duct  if  the  mouth  end  is  open 
and  not  too  much  shrunken.  The  skin  around  the  fistula  is  generally 
unchanged.  Rarely  the  skin  is  undermined  and  forms  a  kind  of  pocket 
in  which  the  saliva  collects  before  it  reaches  the  surface.  In  such  cases 
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the  opening  in  the  tract  is  deeper  than  the  orifice  upon  the  skin,  arid  there 
was  an  undermining  of  the  soft  parts  before  the  external  fistula  formed. 
In  exceptional  cases  there  may  be  more  than  one  opening;  the  saliva 
may  even  run  out  of  numerous  holes  as  out  of  a  watering-pot. 

The  seat  of  the  fistula  is  important  from  a  therapeutic  point  of  view. 
Corresponding  to  the  three  subdivisions  of  the  duct,  buccal,  masseteric, 
and  glandular  fistula  are  recognized;  the  buccal  are  the  most  frequent 
and  the  most  easily  treated. 

That  it  is  easy  to  see  why  the  secretion  from  a  fistula  of  Steno's  duct 
is  much  more  excessive  than  from  a  gland  fistula  has  been  stated. 
If  the  peripheral  portion  is  not  occluded,  part  of  the  saliva  can  still 
find  its  way  into  the  mouth,  and  in  such  cases  the  fistula  does  not 
secrete  so  profusely  as  if  the  oral  end  were  closed.  How  much  saliva 
may  flow  out  of  the  fistula  in  the  latter  case,  especially  during  meals,  is 
evident  from  the  observation  of  Duphenix,  who  collected  70  grams  in 
a  quarter  of  an  hour,  and  from  a  patient  of  Jobert  who  voided  several 
cupfuls  in  twenty-four  hours.  Such  large  amounts  naturally  signify 
considerable  loss  of  fluid  for  the  body. 

Diagnosis. — The  diagnosis  of  salivary  fistula  is  easy  and  lymphatic 
fistulse  alone  may  give  rise  to  error.  But  the  error  is  soon  made  evident 
by  the  increased  secretion  of  salivary  fluid  during  meals  and  by  the 
examination  of  the  voided  fluid. 

It  may  be  more  difficult  to  distinguish  a  salivary  duct  fistula  from  a 
salivary  gland  fistula.  In  the  first  place,  the  seat  is  characteristic.  A 
fistula  anterior  to  the  margin  of  the  masseter  would  hardly  belong  to  the 
gland  itself,  although  it  is  possible  that  an  accessory  parotid  may  be 
involved  or  that  exceptionally  a  salivary  gland  fistula  may  communicate 
with  the  parotid  by  means  of  a  long  tract.  Besides  the  seat,  there  are 
the  following  differential  points:  In  many  fistulse  of  Steno's  duct  a 
sound  can  be  passed  into  the  tract  for  quite  a  distance;  in  real  parotid 
fistulse  this  is  impossible.  The  secretion  of  a  duct  fistula  is  much  greater 
than  that  of  a  gland  fistula;  in  accordance  with  this  the  discharge  of 
saliva  from  the  normal  opening  in  the  mouth  is  entirely  absent  in  the 
duct  fistula  or  is  much  less  than  with  the  gland  fistula.  These  symptoms 
are  especially  of  importance  for  fistulse  situated  in  the  neighborhood  of 
the  parotid  itself,  since  here  the  seat  is  of  no  value  in  differential  diag- 
nosis. A  fistula  should  be  pronounced  incurable  if  the  impermeability 
of  its  peripheral  portion  is  evident  by  sounding  (if  necessary,  with  two 
instruments  introduced  from  the  mouth  and  from  the  fistula)  if  the 
injection  of  colored  fluids  into  the  oral  opening  of  the  duct  has  failed,  and 
if  the  absence  of  all  discharge  of  fluid  from  the  latter  is  established,  or  if 
it  has  a  lip-shaped  external  opening.  It  is  thus  seen  how  important 
for  the  therapeutical  management  it  is  to  take  all  these  facts  into  con- 
sideration. 

Treatment. — Here  a  distinction  must  be  made  between  those  salivary 
duct  fistulse  which,  in  the  above  sense,  are  still  capable  of  a  spontaneous 
cure  and  those  concerning  which  so  favorable  an  outcome  is  no  longer 
to  be  expected. 
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TREATMENT  OF  FISTULA  OF  THE  PAROTID  DUCT  TENDING  TO  HEAL 
SPONTANEOUSLY. — In  duct  fistula?  which  have  not  yet  become  permanent 
spontaneous  cure  can  be  assisted  by  proper  precautions,  as  in  salivary 
gland  fistulas.  Besides  limiting  as  much  as  possible  the  secretion  of 
saliva,  resort  must  be  had  to  cauterization  with  the  silver  nitrate  pencil 
and  with  heat;  both  can  be  combined  with  moderate  compression. 

If  a  still  curable  duct  fistula  will  not  close  by  these  methods,  especially 
by  cauterizing,  resort  must  be  had  to  one  of  the  procedures  enumerated 
under  the  treatment  of  permanent  duct  fistula?.  At  any  rate,  it  is  advis- 
able to  wait  several  months  to  make  sure  that  the  spontaneous  cure  or 
the  cure  induced  by  simple  methods  is  really  impossible. 

TREATMENT  OF  PERMANENT  FISTULA  OF  THE  PAROTID  DUCT. — Per- 
manent salivary  duct  fistula?  have  always  given  the  surgeon  trouble ;  this 
is  clear  from  the  report  of  Delarue,  according  to  which  no  less  than 
twenty-six  operations  had  been  reported  as  early  as  1895.  Recently, 
still  others  have  been  added  to  these.  In  accordance  with  the  object  of 
this  text-book,  only  the  most  important  and  the  really  practical  methods 
will  be  described. 

A  duct  fistula  may  be  cured  (a)  by  restoring  the  outflow  of  saliva 
through  the  normal  route  by  way  of  the  peripheral  end  of  the  duct,  (b) 
by  converting  the  external  salivary  fistula  into  an  internal  one,  or  (c) 
by  bringing  about  complete  cessation  of  salivary  secretion  with  oblitera- 
tion of  the  corresponding  gland. 

Restoring  the  Normal  Flow  of  Saliva  by  Way  of  the  Peripheral  End  of 
the  Duct. — Nicoladoni  has  recently  shown  that  under  certain  circum- 
stances it  may  be  possible  to  restore  the  discharge  of  saliva  into  the 
mouth,  even  in  permanent  fistula?  of  any  part  of  the  duct.  In  a  masse- 
teric  fistula  he  succeeded  in  exposing  the  duct,  excising  the  scar,  and 
then  closing  the  defect  in  the  duct  by  means  of  a  fine  catgut  suture.  A 
plastic  operation  by  means  of  a  flap  from  the  skin  of  the  cheek  was  then 
done,  so  that  the  skin  suture  would  not  lie  directly  over  the  duct  suture. 
He  also  succeeded  in  this  way  with  a  glandular  fistula  of  the  duct.  The 
descending  part  of  the  main  duct  was  severed  by  the  blow  of  a  fencing- 
sword;  the  part  lying  nearest  to  the  mouth  was  occluded.  The  end  of 
the  peripheral  part  of  the  duct  lying  toward  the  fistula  was  found  by 
sounding  from  the  mouth,  and  was  then  sutured  to  the  corresponding 
end  of  the  central  part  of  the  duct.  Although  at  first  the  fistula  reopened, 
it  healed  permanently  after  frequent  sounding  from  the  mouth  with  the 
finest  catgut. 

Nicoladoni  has  rendered  this  method  applicable  in  an  ingenious  way, 
even  for  those  particularly  unfavorable  cases  in  which  large  defects  are 
present  at  the  end  of  the  masseteric  or  the  beginning  of  the  glandular 
portion.  He  believes  that  the  condition  can  be  improved  only  by  a  kind 
of  prolongation  of  the  buccal  portion  of  the  duct,  and  proceeds  as  follows: 
After  exposing  the  masseteric  portion  of  the  duct  he  dissects  free  the 
buccinator  around  the  place  where  Steno's  duct  is  inserted.  A  curved 
incision,  passing  anterior  to  the  normal  orifice  of  the  duct,  is  then  carried 
through  the  buccal  mucous  membrane;  a  well-nourished  tongue-shaped 
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flap,  consisting  of  mucous  membrane  and  muscle,  with  its  base  at  the 
anterior  edge  of  the  masseter,  is  thus  shaped.  By  turning  this  flap  around 
the  edge  of  the  masseter  the  orifice  of  the  duct  can  be  displaced  more 
than  1.5  cm.  backward;  hence  the  peripheral  end  of  the  duct  can  be 
approximated  by  as  much  to  the  central  end  and  united  with  this.  The 
wound  in  the  cheek  is  sutured.  The  peripheral  portion  of  the  duct  must 
be  in  a  suitable  condition  before  this  method  can  be  carried  out.  Yet  a 
similar  plastic  operation  can  be  done  even  when  a  direct  union  of  both 
ends  of  the  duct  is  no  longer  possible. 

Converting  an  External  Fistula  into  an  Internal  One. — On  account  of 
its  simplicity  this  is  the  method  of  choice  for  all  permanent  fistulse  of  the 
buccal  portion  of  the  duct.  In  certain  modifications  it  is  also,  however, 
suitable  when  more  posterior  portions  of  the  duct  are  involved.  The 
French  distinguish  between  a  " precede  de  la  ponction  unique"  and  a 
"procede  de  la  double  ponction,"  and  most  of  the  exceedingly  numerous 
methods  can  indeed  be  classed  under  these  headings.  To  these  must 
be  added  v.  Langenbeck's  method  of  direct  implantation  of  the  central 
end  of  the  duct  into  the  mucous  membrane  of  the  mouth,  which  has  also 
been  modified  repeatedly,  and,  finally,  the  construction  of  a  new  duct 
by  a  plastic  operation  upon  the  oral  mucous  membrane. 

1.  Simple  and  Double  Puncture  of  the  Mucous  Membrane  of  the  Cheek 
at  the  Site  of  the  Fistula  (Ponction  Unique,  Double  Ponction). — In  the 
"ponction  unique"  the  cheek  is  penetrated  at  the  site  of  the  fistula  by 
means  of  a  trocar (Desault)  or  a  thermocautery  (de  Roy),  so  that  the  saliva 
can  flow  into  the  mouth.  Since,  however,  the  new  tract  has  a  tendency 
to  close,  it  must  be  kept  open  artificially  by  introducing  a  foreign  body. 
It  is  best  to  use  a  drainage-tube,  according  to  Richelot  and  Kaufmann. 

Kauf mann's  drainage  of  the  cheek  is  carried  out  as  follows :  The  canal 
is  formed  by  means  of  a  trocar  4  mm.  thick.  A  rubber  tube  from  3  to  4 
mm.  thick  is  drawn  through  the  canal  into  the  mouth,  so  that  one  end 
projects  into  the  mouth,  while  the  other  is  cut  off  somewhat  obliquely 
and  placed  so  that  the  saliva  can  flow  directly  into  the  tube.  One  can 
also  simply  permit  the  tube  to  project  outward  upon  the  cheek.  The 
tube  remains  in  place  eight  days  and  is  then  shortened  on  both  sides  close 
to  the  level  of  the  skin  and  the  mucous  membrane.  In  eight  or  ten  days 
more  it  is  removed  entirely.  The  saliva  will  now  flow  through  the  new 
canal  into  the  mouth  and  the  external  fistula  will  close  by  itself  or  after 
cauterization  or  direct  suture.  Kaufmann's  method  is  simple  and 
rational,  and  suited  for  buccal  as  well  as  masseteric  fistulse.  With  a 
buccal  fistula  it  is  simply  necessary  to  puncture  the  cheek  at  the  abnormal 
orifice  of  the  duct  in  a  straight  direction,  or  with  a  slight  deviation  toward 
the  front;  with  a  masseteric  fistula,  however,  one  must  be  careful  not  to 
push  the  cannula  through  the  masseter,  for  a  foreign  body  in  the  muscle 
is  not  borne  well,  since  it  causes  severe  pains  with  trismus;  besides, 
the  long  tract  will  readily  close  again  if  it  runs  between  muscle-fibres. 
Hence  in  a  masseteric  fistula  the  trocar  must  first  be  pushed  from  the 
opening  of  the  fistula  subcutaneously  to  the  anterior  edge  of  the  masseter 
before  the  oral  mucous  membrane  is  perforated. 
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FIG.  268 


Following  the  simple  comes  the  double  puncture  of  the  mucous  mem- 
brane of  the  cheek  (procede  de  la  double  ponction).  Deguise  was  the 
first  one  who  operated  in  this  way;  his  simple  method  is  still  in  use.  With 
two  elliptical  incisions  the  fistula  is  first  excised  for  half  the  thickness  of 
the  cheek;  the  floor  of  the  wound  is  then  punctured  twice,  so  that  both 
openings  are  0.5  cm.  distant  from  each  other  upon  the  oral  mucous  mem- 
brane. A  wire  of  lead  or  a  strong  piece  of  silk  is  carried  through  both 
canals  and  the  ends  are  twisted  together  or  tied  inside  the  mouth.  (Fig. 
268.)  If  a  silk  thread  is  used,  it  is  best  to  pass  a  straight  needle  through 

each  end,  pierce  the  mucous  membrane  of  the 
mouth  with  these  in  two  places,  and  then  to  tie 
the  ligature  tightly  within  the  mouth.  The 
outer  wound  is  allowed  to  take  care  of  itself 
or  else  is  sutured.  It  is  clear  that  this  method 
differs  from  the  above  only  in  that  the  canal  is 
kept  open  in  a  different  way — by  a  necrosis  of 
the  bridge  of  tissue  surrounded  by  the  wire  or 
thread. 

1.  Direct  Implantation  of  the  Central  End  of 
the  Duct  into  the  Mucous  Membrane  of  the 
Mouth.  —  This  method  was  originated  by  v. 
Langenbeck,  and  consists  in  dissecting  out  the 
central  end  of  the  duct  arid  implanting  it  into 
the  opening  in  the  oral  mucous  membrane  after 
the  cheek  has  been  pierced.  In  this  form  the 
method  is  applicable  only  if  sufficient  of  the 
duct  is  present,  as  in  fistulre  of  the  buccal  por- 
tion; but  even  here  difficulties  may  arise,  if  the 
fistula  is  placed  in  the  posterior  portions  of  this 
part,  near  the  anterior  edge  of  the  masseter. 
In  one  case  Nicoladoni  was  obliged  to  cut  out  a  large  piece  from  the 
anterior  edge  of  the  muscle,  for  otherwise  it  would  have  been  impossible 
to  bring  the  loosened  end  of  the  duct  up  to  the  oral  mucous  membrane. 
Nicoladoni  was  aware  at  the  same  time  of  the  close  proximity  of  the 
ascending  ramus  of  the  lower  jaw,  which  may  sometimes  render  the 
operation  impossible. 

3.  Formation  of  a  New  Duct  from  the  Oral  Mucous  Membrane  by 
Means  of  a  Plastic  Operation. — The  credit  of  having  introduced  this 
operation  belongs  to  Nicoladoni  and  Braun.  Reference  has  been  made 
to  a  plastic  operation  of  Nicoladoni  which  resulted  in  a  posterior 
displacement  of  the  orifice  of  the  duct  and  its  peripheral  portion. 

The  following  methods  are  indicated  for  those  difficult  cases  in  which 
the  peripheral  portion  of  the  duct  is  much  shrunken  or  embedded  in 
scar- tissue,  so  that  it  can  no  longer  be  employed,  and  in  which  the  duct 
ends  upon  the  masseter  or  at  the  transition  from  the  masseteric  to  the 
glandular  portion.  If  the  mucous  membrane  of  the  mouth  is  movable  in 
the  normal  way  and  there  are  no  cicatricial  changes,  Braun's  method 
may  be  followed :  The  soft  tissues  of  the  cheek  are  divided  transversely 


Operation  for  salivary  duct 
fistula  according  to  Deguise. 
(Duplay-Reclus.) 
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in  the  direction  of  the  duct  and  the  mucous  membrane  of  the  cheek  is 
laid  bare  for  some  distance  from  without.  On  account  of  the  ease  with 
which  it  can  be  displaced,  this  mucous  membrane  can  now  be  pulled 
out  to  quite  an  extent  without  being  divided.  The  projecting  fold  of 
mucous  membrane  is  now  cut  in  the  direction  of  the  skin-incision,  and 
thus  two  flaps  of  mucous  membrane  are  formed  which  can  be  pushed 
far  behind  the  anterior  edge  of  the  masseter  toward  the  parotid  by  means 
of  two  sutures  running  through  their  edges.  If  the  two  sutures  are  now 
secured  next  to  the  stump  of  the  parotid  duct  on  both  sides,  upon  the 
outer  surface  of  the  masseter,  the  stump  can  easily  be  placed  between 
the  flaps  and  even  fixed  to  them  directly.  Finally  that  part  of  the  wound 
in  the  mucous  membrane  which  was  formerly  in  front,  but  now  is  on  the 
outer  side,  is  sewed  separately,  and  the  remaining  wound  in  the  soft 
parts  is  closed.  The  final  result  of  this  method  is  a  funnel  of  mucous 
membrane  which,  when  viewed  from  the  inner  side  of  the  cheek,  deepens 
behind  and  externally  and  takes  up  the  central  end  of  the  duct. 

If  the  mucous  membrane  of  the  cheek  is  not  displaceable  in  the  normal 
way,  it  is  advisable  to  cut  out  of  it  a  tongue-shaped  flap  with  its  base 
behind,  according  to  Nicoladoni.  This  flap  is  turned  back  into  a  deep 
excavation  cut  out  of  the  anterior  edge  of  the  masseter  and  brought 
together  by  means  of  fine  sutures,  so  as  to  form  a  tube  into  which  the 
central  end  of  the  duct  is  led. 

Artificial  Checking  of  the  Salivary  Secretion  and  Obliteration  of  the 
Gland. — Obliteration  of  the  gland  from  which  the  diseased  duct  springs 
has  been  recommended  as  a  last  resort.  Louis,  Dupuytren,  and  others 
have  attempted  to  accomplish  this  by  such  inappropriate  methods  as 
compression  of  the  gland  or  of  the  part  of  the  duct  lying  between  fistula 
and  gland.  The  suggestion  of  Viborg  seems  more  rational.  Based  upon 
the  results  of  animal  experiments,  he  recommends  ligation  of  the  central 
end  of  the  duct.  This  has  recently  been  done  by  Bramann  in  3  cases, 
and  in  2  of  these  the  flow  of  saliva  wras  checked.  Nevertheless  he  advises 
against  tying  the  duct,  for  the  results  are  doubtful  and  there  always  is 
more  or  less  reaction  with  pains,  fever,  and  marked  swelling  which  may 
extend  from  the  parotid  region  to  the  neck.  Even  alarming  symptoms, 
such  as  intense  inflammation,  suppuration,  perforation  of  saliva  or  pus 
into  the  external  auditory  canal,  etc.,  have  been  observed.  Hence  liga- 
tion of  the  duct  is  not  to  be  advised. 

If  a  salivary  duct  fistula  cannot  be  closed  in  any  other  way  than  by 
excluding  that  part  of  the  parotid  from  which  it  springs,  as  would  be  the 
case  when  the  fistula  lies  deeply  at  the  bottom  of  the  recess  formed  by 
the  gland,  it  would  be  more  proper  and  more  in  accordance  with  modern 
principles  to  resort  to  the  knife.  After  the  facial  nerve  has  been  dissected 
out  carefully,  the  part  of  the  parotid  at  fault,  in  the  case  mentioned  the 
tail  of  the  organ,  should  be  removed. 

If  it  is  considered  after  this  review  which  method  is  most  suitable  for 
the  cure  of  permanent  fistulse  in  the  different  parts  of  the  duct,  it  is 
found  that  the  method  of  Deguise  or  drainage  of  the  cheek  of  Kaufmann 
is  to  be  recommended  for  buccal  fistulas  in  which  direct  union  is  not 
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possible.  For  fistulse  of  the  masseteric  portion  Kaufmann's  method  may 
be  tried,  or  a  similar  one  (Trelat) ;  or  a  plastic  operation  may  be  done 
according  to  Braun  or  Nicoladoni  if  the  purpose  cannot  be  accomplished 
by  simpler  methods.  Plastic  operations  for  masseteric  fistulse  are  also 
indicated  in  fistulae  of  the  beginning  of  the  glandular  portion  of  the  duct. 
If  more  posterior  parts  of  the  chief  duct  are  involved,  direct  union  should 
be  attempted, since  it  is  here  impossible  to  direct  the  saliva  into  the  mouth; 
if  direct  union  is  impossible,  a  partial  resection  of  the  parotid  with  careful 
avoidance  of  the  facial  nerve  must  be  performed. 


FOREIGN  BODIES  AND  CALCULI. 

Foreign  Bodies. — Foreign  bodies  occur  in  the  excretory  ducts  as  well 
as  in  the  salivary  glands  themselves.  In  general,  a  foreign  body  passes 
from  the  mouth  into  the  excretory  duct  and  then  finds  its  way  toward 
the  gland;  but  it  may  also  happen,  as  in  the  case  of  a  projectile,  that  it 
reaches  the  gland  from  without.  It  may  even  heal  in  place  here.  Foreign 
bodies  are  most  frequently  found  in  the  submaxillary  duct,  which  seems 
to  be  especially  predisposed  on  account  of  its  position,  of  its  orifice,  and 
its  width.  Only  thin  foreign  bodies,  such  as  fish-bones,  bristles,  hairs, 
and  feathers,  find  their  way  into  Steno's  duct  on  account  of  its  more 
narrow  orifice  and  its  more  unfavorable  position.  Naturally,  the  foreign 
bodies  here  are  generally  small  and  of  elongated  form,  with  pointed  ends, 
so  that  they  can  readily  enter  a  narrow  tract.  Besides  the  above-men- 
tioned objects,  the  grains  of  cereals,  fine  splinters  of  wood,  the  seeds  of 
fruit,  etc.,  have  been  found. 

Symptoms. — The  symptoms  caused  by  the  entrance  of  a  foreign  body 
into  an  excretory  duct  can  be  exceedingly  alarming;  on  the  other  hand, 
they  are  often  very  slight  and  may  be  absent  altogether,  and  more 
marked  symptoms  may  only  occur  gradually  when  the  foreign  body 
becomes  encrusted  with  the  salts  of  lime.  More  commonly  an  intense 
sudden  pain  is  felt  at  the  moment  the  body  gains  entrance.  This  is 
followed  by  the  symptoms  of  salivary  stasis  with  painful  swelling  of  the 
implicated  gland.  These  severe  signs  disappear  after  a  time,  but  soon 
return  if  the  foreign  body  has  riot  been  removed.  If  it  remains  impacted 
in  the  salivary  ducts,  the  symptom-complex  of  the  "coliques  salivaires," 
with  intermittent  salivary  tumor,  generally  develops.  These  will  be 
discussed  more  in  detail  under  salivary  stones. 

Gradually  very  marked  anatomical  changes  occur.  The  excretory 
duct  and  the  gland  give  evidence  of  inflammation  by  the  purulent  dis- 
charge from  the  reddened  and  swollen  orifice,  the  dilatation  and  thick- 
ening of  the  duct,  and  the  painful  enlargement  of  the  gland.  After  the 
first  acute  attack  a  chronic  condition  develops  which  is,  however,  inter- 
rupted by  more  or  less  frequent  paroxysms  induced  by  stasis  of  the 
saliva.  If  the  foreign  body  is  not  at  last  forced  out  of  the  duct  during 
such  an  attack,  dangerous  abscesses  or  obstinate  salivary  fistulse  may 
result,  and  the  latter  will  not  close  until  the  object  is  passed  through  the 
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orifice  of  the  duct  or  the  fistula  or  until  it  is  removed  by  operation.  Then 
the  symptoms  generally  disappear  all  at  once,  the  fistula  closes,  and 
the  chronic  inflammatory  changes  gradually  recede.  If  a  salivary 
stone  has  formed  around  the  foreign  body,  the  symptoms  are  similar  to 
those  described,  since  the  salivary  stone  also  acts  as  a  foreign  body. 

Diagnosis. — The  diagnosis  is  easy  only  if  the  presence  of  the  object 
can  be  determined  by  inspection  or  examination  with  sounds.  If  this 
is  impossible,  then  the  sudden  appearance  of  very  severe  disturbances 
accompanied  by  symptoms  of  salivary  stasis  speaks  very  much  in  favor 
of  a  foreign  body.  The  diagnosis,  however,  is  hardly  possible  when  the 
object  cannot  be  felt  with  the  sound,  and  when  its  entrance  has  caused 
slight  symptoms  or  none  at  all  and  a  chronic  inflammation  of  the  duct 
and  gland  only  develops  gradually.  The  intermittent  appearance  of  a 
salivary  tumor  with  salivary  colics  is  not  characteristic  of  a  foreign  body 
it  proves  only  that  there  is  some  impediment  to  the  discharge  of  saliva, 
no  matter  whether  this  consists  of  a  foreign  body,  a  stone,  or  an  inflam- 
matory swelling  of  the  duct. 

The  examination  with  Rontgen  rays  is  only  of  value  if  the  surgeon  is 
dealing  with  very  opaque  bodies,  especially  metallic  ones,  such  as  pieces 
of  shot,  as  in  a  case  of  Rochs. 

Prognosis. — Prognosis  and  treatment  are  about  the  same  as  with  sali- 
vary stones.  By  itself  a  foreign  body  in  the  salivary  organs  is  not  danger- 
ous; at  most  a  progressive  suppuration  following  it  may  become  threat- 
ening. It  is  always,  however,  followed  by  marked  disturbances  with 
considerable  reaction  upon  the  general  well-being  and  nutrition. 

Treatment. — The  treatment  consists  in  removing  the  foreign  body  as 
soon  as  possible.  The  extraction  is,  of  course,  simple  when  the  object 
projects  from  the  salivary  duct.  If  more  deeply  situated,  it  may  be  pos- 
sible to  press  it  out  of  the  orifice  of  the  duct ;  generally,  however,  an  in- 
cision is  necessary  to  bring  the  sharp  and  often  encrusted  body  to  light. 
In  other  cases  the  indication  to  operate  is  on  account  of  abscesses  or 
fistulse,  and  the  foreign  body  is  found,  expectedly  or  unexpectedly,  during 
the  course  of  the  operation.  If  a  submaxillary  salivary  gland  containing 
a  foreign  body  is  much  changed  by  inflammatory  processes,  it  may  be 
advisable  to  extirpate  it  entirely  or  in  part;  concerning  the  parotid,  this 
is  not  indicated  on  account  of  the  danger  of  injuring  other  structures. 

Salivary  Stones. — The  disease  leading  to  the  formation  of  salivary 
stones  (sialolithiasis)  is  a  rare  affection  which  affects  the  salivary  glands 
less  often  than  their  excretory  ducts.  Salivary  stones  are  usually  found 
in  the  submaxillary  duct;  they  occur  considerably  less  often  in  the  sub- 
maxillary  gland;  then  follow  the  parotid  with  Steno's  duct,  and,  lastly, 
the  sublingual  gland  with  its  excretory  ducts. 

According  to  the  statistics  of  Czygan,  Buchwald,  and  Wenzel,  61.4  per 
cent,  of  all  salivary  stones  belong  to  Wharton's  duct  and  the  submaxil- 
lary gland,  20.4  per  cent,  to  the  parotid  and  duct,  and  18.2  per  cent,  to 
the  sublingual  and  their  excretory  ducts. 

Salivary  stones  occur  decidedly  more  often  among  men  than  women. 
The  middle  years  of  life  are  especially  predisposed.  Children  may  also 
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be  affected,  though  but  rarely.  Burdel  has  even  seen  a  congenital  case. 
The  size  and  number  of  the  stones  vary  considerably  and  stand  in  a 
certain  relation  to  each  other;  the  more  numerous  the  concretions,  the 
smaller  they  generally  are.  Stones  occurring  in  the  glands  are  generally 
more  voluminous  than  those  found  in  the  ducts.  In  the  large  majority 
of  cases  there  is  but  one  stone  which  does  not  exceed  the  size  of  a  pea  or 
bean  and  weighs  from  5  to  20  grams  at  the  most;  but  very  small 
stones,  the  size  of  a  grain  of  millet  or  sand,  and  on  the  other  hand  very 
large  ones,  have  been  observed.  Three  exceptionally  large  concretions 
of  Wharton's  duct,  observed  in  v.  B runs'  clinic,  are  reproduced  in 
Fig.  269. 

FIG.  269. 


Salivary  stones  observed  in  von  Brims'  clinic. 

Stones  of  the  excretory  ducts  are  generally  elongated  and  cylindrical, 
not  unlike  the  pits  of  dates  or  olives;  more  rarely  they  are  club-shaped. 
Rounded  or  very  irregular  structures  generally  belong  to  the  glands. 
The  surface  is  rough  and  irregular,  but  perfectly  smooth  concretions 
also  occur.  Stories  of  the  excretory  ducts  not  rarely  show  longitudinal 
furrows;  they  run  along  the  outer  surface  in  a  straight  or  spiral  (Despres) 
manner  and  are  due  to  the  saliva  as  it  pushes  the  stone  forward.  If 
several  stones  lie  close  together,  they  are  generally  flattened.  The  consist- 
ency varies  within  wide  limits;  some  stones  can  be  crushed  between  the 
fingers;  others  are  so  hard  that  they  cannot  be  scratched  with  the  nail. 
The  color  is  grayish-white  or  yellowish ;  other  colors  are  less  frequent. 

Every  salivary  stone  consists  of  organic  and  inorganic  material.  If 
the  lime-salts  are  dissolved  out  by  means  of  acids,  the  residue  consists 
chiefly  of  bacteria  and  salivary  bodies.  The  most  important  of  the 
inorganic  substances  is  phosphate  of  lime,  then  comes  carbonate  of  lime. 
Strangely  enough,  potassium  sulphocyanide  could  not  be  detected. 
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The  origin  of  salivary  stones  has  only  recently  been  cleared  up.  In  a 
number  of  cases  the  entrance  of  foreign  bodies  into  the  salivary  glands 
or  their  excretory  ducts  is  to  be  regarded  as  the  cause  of  the  stone-forma- 
tion, as  has  been  pointed  out.  Perhaps  small  particles  of  tartar  also 
play  a  role  as  foreign  bodies.  For  the  great  majority  of  salivary  stones, 
however,  an  infectious  origin  must  be  assumed,  as  for  the  formation  of 
concretions  elsewhere.  The  biological  activity  of  bacteria  is  to  be  held 
responsible  for  sialolithiasis,  according  to  the  researches  of  Klebs  and 
Galippe.  The  masses  of  bacteria  which  are  found  in  the  interior  of  the 
stone  and  which  form  its  skeleton  are  not  accidental,  as  was  formerly 
believed,  but  give  rise  to  the  stone,  according  to  the  authors  mentioned. 
The  bacteria  of  the  mouth  find  an  opportunity  to  settle  when,  owing  to 
moderate  inflammatory  processes,  there  is  a  rough  spot  or  a  defect  upon 
the  mucous  membrane  or  even  an  inflammatory  structure  with  retarda- 
tion of  the  flow  of  saliva. 

The  anatomical  changes  which  a  stone  can  bring  about  in  the  course 
of  the  salivary  passages  may  be  considerable.  If  situated  in  the  excretory 
duct,  it  causes  a  dilatation  at  the  place  where  it  is  located,  and,  since  it 
is  a  foreign  body,  it  sets  up  a  severe  inflammation  of  the  duct  with 
ulceration  and  suppurative  catarrh.  Abscesses  may  develop  which  rup- 
ture into  the  mouth  or  upon  the  outside,  so  that  the  stone  is  either  passed 
or  else  a  salivary  fistula  forms.  Instead  of  circumscribed  abscesses, 
progressive  phlegmons  may  develop  after  perforation  of  the  duct;  this 
is  especially  the  case  along  the  floor  of  the  mouth  with  stones  of  Wharton's 
duct.  According  to  Mikulicz  and  Kiimmel,  these  processes  are  always 
located  in  the  posterior  part  of  the  floor  of  the  mouth  next  to  the  base 
of  the  tongue  and  easily  spread  to  this  and  to  the  pillars  of  the  fauces. 
With  stones  situated  in  the  ducts  the  inflammatory  changes  also  assume 
considerable  proportions  in  the  salivary  glands, 'especially  when  the  stone 
is  large  and  the  lumen  of  the  excretory  duct  occluded.  The  resulting 
stasis  of  saliva  favors  the  spreading  of  the  inflammation  to  the  remaining 
portions  of  the  duct  and  to  the  gland;  the  latter  will  be  swollen,  firm, 
and  adherent  to  its  surroundings,  and  may  simulate  a  malignant  tumor. 
Microscopical  examination  shows  a  chronic  interstitial  inflammation 
with  infiltration  of  round  cells,  hypertrophy  of  connective  tissue,  and 
more  or  less  marked  atrophy  of  the  glandular  parenchyma. 

If  the  stone  or  more  frequently  the  stones  are  situated  in  the  gland 
itself,  the  latter  will  be  much  inflamed  and  infiltrated  arid  sometimes 
permeated  by  miliary  abscesses;  the  concretions  are  either  embedded 
in  dense,  inflammatory  indurations  or  they  lie  in  the  interior  of  an  abscess 
which  may  communicate  with  the  excretory  duct. 

Symptoms  and  Course. — The  clinical  picture  of  sialolithiasis  varies 
considerably.  The  beginning  of  the  stone-formation  generally  causes 
but  few  symptoms  unless  the  surgeon  is  dealing  with  a  foreign  body, 
and  it  may  happen  that  stones  have  existed  for  years  and  have  attained 
a  considerable  size  when  the  first  symptoms  come  on.  It  is,  however, 
exceptional  that  a  stone  suddenly  makes  its  appearance  in  the  mouth, 
as  during  a  meal,  without  having  manifested  its  presence  before.  In 
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general,  the  disturbances  are  more  serious  with  stories  situated  in  the 
ducts  than  with  those  located  in  the  glands.  They  are  particularly 
marked  at  their  most  common  site,  the  duct  of  Wharton,  and  excep- 
tionally slight  if  the  stone  is  placed  in  one  of  the  smaller  sublingual 
ducts  and  the  other  ducts  are  free.  Here  the  chief  cause  of  the  disturb- 
ances, the  salivary  stasis,  does  not  take  place. 

The  most  characteristic  symptom  of  sialolithiasis,  the  intermittent 
appearance  of  a  salivary  tumor,  is  due  to  salivary  stasis.  Owing  to  the 
severe  pains  which  accompany  these  attacks,  the  French  have  applied 
the  name  "coliques  salivaires"  to  them.  While  generally  there  is  only 
a  dense,  more  or  less  tender  tumor  over  the  site  of  the  stone,  which 
interferes  with  talking  and  chewing  to  a  moderate  degree,  and  occa- 
sionally gives  rise  to  radiating  pains,  the  symptom-complex  of  a  "colique 
salivaire"  is  entirely  different.  Very  severe  pain  comes  on  suddenly 
during  a  meal,  sometimes  also  by  the  mere  sight  of  food.  With  stones 
in  Wharton's  duct,  the  pain  is  referred  especially  to  the  tongue  and  the 
floor  of  the  mouth.  At  the  same  time  a  very  distinct  swelling  forms 
which  involves  the  entire  gland  and  the  portion  of  the  duct  lying  behind 
the  stone.  Pain  and  swelling  increase  more  and  more  until  there  is  a 
profuse  discharge  of  saliva  or  perhaps  pus  from  the  orifice  of  the  excre- 
tory duct.  The  symptoms  then  gradually  recede,  but  it  may  require 
hours  before  the  previous  condition  is  resumed.  These  disagreeable 
crises  are  explained  by  the  fact  that  the  more  abundant  discharge  of 
saliva  during  a  meal  causes  a  stagnation  behind  the  stone,  so  that 
the  saliva  cannot  escape  until  the  duct  is  dilated  sufficiently  to  allow  the 
saliva  to  find  an  exit  beside  it.  In  severe  cases  the  attacks  develop  with 
almost  every  meal,  and  it  is  clear  that  the  nutrition  and  general  well- 
being  may  suffer  to  a  very  high  degree. 

Another,  not  constant, "symptom,  the  pyorrhoea  salivalis,  is  caused  by 
a  catarrh  of  the  mucous  membrane  of  the  duct.  The  discharge  which 
exudes  from  the  swollen,  reddened,  and  occasionally  widely  gaping 
orifice  of  the  excretory  duct  in  question  is  only  rarely  profuse;  frequently 
only  a  few  drops  of  pus  are  voided  during  the  day.  Other  inflammatory 
symptoms,  such  as  stomatitis  and  salivation,  are  virtually  never  absent, 
especially  during  the  salivary  colics. 

It  has  been  mentioned  that  the  salivary  glands  are  frequently  enlarged 
and  inflamed.  This  swelling  develops  either  slowly  and  insidiously  or 
more  acutely  with  severe  symptoms  of  inflammation.  Severe  phleg- 
monous  processes  and  abscesses  in  the  floor  of  the  mouth  give  their 
own  symptoms. 

Diagnosis. — The  diagnosis  of  salivary  stone  is  easy  only  when  the 
concretion  can  readily  be  felt  with  the  finger  or  the  sound;  if  more  or 
less  of  it  is  exposed  after  the  tissues  which  cover  it  are  destroyed,  a  mis- 
take is,  of  course,  impossible.  It  is  otherwise,  however,  if  the  signs  are 
less  prominent.  If  the  characteristic  attacks  are  present,  a  salivary  stone 
always  suggests  itself,  though  the  surgeon  must  not  forget  that  other 
conditions  (inflammations  of  the  excretory  ducts,  foreign  bodies)  may 
also  be  followed  by  the  periodic  development  of  a  salivary  tumor.  A  close 
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examination  of  the  excretory  duct  will  then  decide.  This  is  first  con- 
ducted bimanually  from  the  floor  of  the  mouth  and  outside,  and  then 
with  a  sound.  If  one  cannot  feel  the  stone  with  the  sound  on  account 
of  its  deep  position  or  the  marked  swelling  of  the  mucous  membrane  of 
the  duct,  one  may  pass  a  needle  into  the  suspicious  site;  an  exploratory 
puncture  has  frequently  led  to  the  right  diagnosis.  While  sounding  one 
must  take  care  not  to  come  in  contact  with  the  teeth,  since  this  may 
simulate  striking  a  stone.  The  reports  of  Alsberg  and  Gerota  show  that 
the  Rontgen  rays  give  valuable  assistance  in  diagnosis. 

If  the  inflammatory  symptoms  are  in  the  foreground,  the  condition 
may  be  mistaken  for  an  alveolar  periostitis,  especially  when  marked 
tenderness  and  perhaps  trismus  render  examination  difficult.  With  an 
acute  inflammation  of  the  gland  itself,  caused  by  stones,  it  may  occa- 
sionally be  very  difficult  to  exclude  a  simple  inflammation  of  the  salivary 
gland  or  even  of  a  lymph-node.  Severe  phlegmons  of  the  floor  of  the 
mouth  or  abscesses  secondary  to  a  perforation  of  Whartori's  duct  may 
be  mistaken  for  an  angina  phlegmonosa,  an  angina  Ludovici,  or,  again, 
for  an  alveolar  periostitis. 

If  the  swelling  of  the  salivary  gland  develops  insidiously  and  without 
marked  inflammatory  symptoms,  a  malignant  or  an  "inflammatory 
tumor"  may  be  thought  of,  especially  since  swelling  of  the  lymph-nodes 
and  adhesions  with  the  surrounding  structures  are  rarely  absent. 
Tuberculous  lymphomata,  gummata,  and  even  bone  tumors  have  been 
diagnosticated  by  mistake. 

Prognosis. — Mareau  has  pronounced  sialolithiasis  "une  affection  gene- 
ralement  plus  incommode  que  dangereuse,"  and  this  applies  to  most 
of  the  cases.  Yet  it  should  not  be  looked  upon  as  an  innocent  disease, 
for  the  disturbances  are  sometimes  so  considerable  that  they  take  all 
pleasure  out  of  life.  Above  all,  the  system  may  suffer  considerably  from 
the  constant  recurrence  of  salivary  colics  by  interfering  with  eating.  If 
suppuration  or  perforation  leads  to  an  external  salivary  fistula,  this  will 
also  be  a  very  troublesome  condition.  The  secondary  phlegmons  of  the 
floor  of  the  mouth  are  directly  dangerous,  for  general  sepsis  or  suffoca- 
tion may  follow;  fortunately  these  complications  are  rare. 

Treatment. — The  stones  should  be  removed  from  the  mouth  if  at  all 
possible.  The  exceptions  to  this  rule  are  (1)  if  an  external  fistula  leads 
to  the  concretion,  (2)  if  this  lies  in  an  external  abscess,  and  (3)  when  the 
parotid  or  submaxillary  gland  itself  is  the  seat  of  the  stone.  Removal 
by  way  of  the  mouth  may  be  very  simple,  if  the  stone  is  freely  exposed 
or  lies  directly  behind  the  orifice  of  the  excretory  duct;  it  will  suffice  to 
divide  the  tissues  lying  over  it  somewhat  more  extensively  or  to  slit  open 
the  duct  and  grasp  it  with  plain  or  dressing-forceps.  Stones  lying  directly 
behind  the  orifice  may  occasionally  be  pressed  out. 

The  removal  may  be  difficult  if  the  stone  is  located  in  the  deeper  parts 
of  the  excretory  duct  or  if  it  is  in  the  substance  of  the  sublingual  gland. 
It  is  best  first  to  brush  the  mucous  membrane  with  cocaine;  after  incising 
the  mucous  membrane  the  hemorrhage  may  be  considerable  and  may 
obscure  the  field.  If  the  stone  is  removed,  the  wound  requires  no  further 
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attention,  and  the  after-treatment  merely  demands  that  the  mouth  be 
kept  clean  and  be  frequently  rinsed  with  antiseptic  gargles.  Should  the 
wounded  duct  remain  open,  a  salivary  fistula  opening  into  the  mouth 
forms,  which  is  without  significance.  The  relief  experienced  after  the 
stone  is  extracted  is  very  great  and  generally  no  recurrence  follows;  if  it 
does,  a  fragment  has  been  left  behind  or  some  small  stones  have  been 
overlooked,  hence  one  must  be  sure  to  remove  all  concretions  during 
the  operation.  If  the  stones  are  situated  in  the  sublingual  gland,  this 
may  be  extirpated  entirely  if  necessary. 

Stones  in  the  tissues  of  the  parotid  or  submaxillary  gland  cannot  be 
removed  from  the  mouth;  they  must  be  exposed  from  without.  This  is 
not  always  easy,  especially  when  numerous  stones  are  embedded  in  dense 
masses  of  connective  tissue  and  are  firmly  fixed.  In  case  of  the  submaxil- 
lary gland,  recurrences  may  best  be  avoided  in  such  cases  by  removing 
the  entire,  often  very  adherent  organ.  Total  extirpation  of  the  parotid 
is,  of  course,  not  indicated ;  in  its  place  the  surgeon  must  carefully  extract 
all  stones  and  resect  those  portions  of  the  gland  which  have  under- 
gone particularly  severe  changes.  The  facial  nerve  must  be  carefully 
protected. 


INFLAMMATION  OF   THE  SALIVARY  GLAND. 

According  to  the  most  recent  investigations,  it  seems  probable  that 
all  non-specific  inflammations  of  the  salivary  gland  start  from  the  oral 
cavity,  and,  by  ascending,  involve  either  the  chief  excretory  duct  or  the 
corresponding  gland.  This  mode  of  infection  was  never  disputed  for 
inflammations  of  the  excretory  ducts  arid  for  certain  forms  of  glandular 
disease,  as  in  parotitis  developing  after  mercurial  stomatitis;  for  epidemic 
parotitis  the  evidence  seemed  less  convincing,  while  for  the  so-called 
metastatic  salivary  gland  inflammations,  infection  from  the  mouth  was 
denied  as  being  altogether  improbable,  since  it  was  thought  that  the 
gland  became  infected  by  way  of  the  circulation. 

Although  the  cause  of  epidemic  parotitis  is  not  yet  known,  or  at 
least  the  investigations  on  this  point  have  not  been  verified,  it  can  hardly 
be  doubted  that  the  process  takes  its  start  from  the  mouth.  This  mode 
of  infection  is  rendered  probable  especially  by  the  fact  that  a  more  or 
less  intense  stomatitis  is  never  absent  in  the  prodromal  stage;  from  two 
to  ten  days  before  the  parotid  begins  to  swell  (Soltmann). 

The  conditions  are  less  clear  with  reference  to  the  secondary  inflam- 
mations of  the  salivary  glands.  Even  at  present  these  are  frequently 
termed  metastatic  in  view  of  the  fact  that  their  origin  by  way  of  the  blood 
was  generally  accepted.  Orth  and  Hanau  especially  have  shown,  by 
exact  microscopical  investigation,  that  even  in  septic  patients  metastatic 
sialoadenitis  is  caused  by  micro-organisms  which  reach  the  salivary  ducts 
from  the  glands;  hence  this  form  of  salivary  inflammation  has  nothing 
to  do  with  the  metastatic  distribution  of  a  virus  primarily  located  else- 
where. 
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For  most,  if  not  all,  salivary  gland  inflammations,  an  infection  from 
the  mouth  can  be  considered  as  settled.  As  an  argument  in  favor  of 
infection  by  way  of  the  blood,  it  may  be  stated  that  foreign  bodies  are 
at  times  excreted  by  the  parotid  gland,  and  that  quite  recently  typhoid 
bacilli  and  pneumococci,  besides  the  usual  pyogenic  organisms,  have 
repeatedly  been  found  in  the  parotitis  secondary  to  typhoid  and  pneu- 
monia (Janowski,  Duplay,  Fishl).  As  far  as  the  pneumococci  at  least 
are  concerned,  even  these  findings  do  not,  however,  militate  against  an 
infection  of  the  mouth. 

The  inflammatory  change  may  remain  restricted  to  the  chief  excretory 
duct,  or  it  may  spread  to  the  corresponding  gland. 

Inflammation  of  the  Chief  Excretory  Ducts  (Sialodochitis).— 
Besides  the  sialodochitis  which  has  already  been  discussed  in  connection 
with  foreign  bodies  and  salivary  stones,  there  is  an  independent  inflam- 
mation of  the  chief  excretory  ducts,  which,  however,  is  rather  rare.  It 
involves  the  parotid  duct  more  frequently  than  the  duct  of  Wharton. 
The  inflammation  may  affect  more  or  less  of  the  duct;  it  takes  its  origin 
from  the  mouth,  but  the  evidence  is  not  always  so  palpable  as  in  a  case 
of  Walther,  in  which  carious  teeth  at  the  level  of  the  orifice  of  Steno's 
duct  kept  up  the  inflammation.  Injuries  are  repeatedly  mentioned  as 
the  primary  incitor  of  the  process. 

Symptoms. — On  examination  the  orifice  of  the  duct  will  be  found 
swollen,  reddened,  and  somewhat  gaping.  If  pressure  is  exerted  upon 
the  course  of  the  duct,  a  droplet  of  pus  or  a  fibrinopurulent  clot  will 
appear,  to  be  followed  by  clear  saliva  (sialodochitis  fibrinosa).  The 
course  of  the  disease  is  always  chronic,  but  variations  are  present  in  as 
far  as  typical  attacks  of  salivary  retention  dominate  in  some  of  the  cases, 
while  in  others  gradual  and  painless  thickening  and  dilatation  of  the 
inflamed  duct  develop. 

The  attacks,  if  they  occur,  are  exactly  like  those  which  have  been 
discussed  under  foreign  bodies  and  stones.  An  acute  retention  of  saliva 
generally  takes  place  while  eating,  a  salivary  tumor  forms,  the  gland 
swells  with  a  feeling  of  great  tension,  and  the  skin  covering  becomes  hot 
and  red.  The  flow  of  saliva  is  here  not  impeded  by  a  foreign  body,  but 
the  duct  is  occluded  by  a  plug  of  pus  and  clots  of  fibrin.  If  the  pressure 
of  the  pent-up  saliva  is  sufficiently  great,  the  plug  is  extruded  from  the 
duct;  a  large  quantity  of  clear  saliva  discharges  and  the  salivary  tumor 
then  becomes  smaller.  These  paroxysms  do  not  occur  as  often  with 
sialodochitis  as  in  the  presence  of  foreign  bodies  or  stones,  and  there  may 
be  intervals  of  weeks  or  months  between  the  different  attacks.  But  they 
generally  last  longer,  and  cases  are  known  in  which  the  swelling  per- 
sisted eight  days. 

Gradually  a  permanent  dilatation  of  the  diseased  duct  with  thickening 
of  its  walls  develops  so  that  the  duct  may  sometimes  be  felt  through 
the  cheek  as  an  elongated  tumor.  The  corresponding  gland  may 
also  show  chronic  inflammatory  changes  when  the  disease  has  lasted 
long,  but  these  are  only  of  secondary  importance  to  the  affection  of  the 
duct. 
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It  is  an  interesting  fact  that  air  can  collect  in  the  dilated  duct,  espe- 
cially where  the  masseteric  joins  the  glandular  portion  and  in  the  begin- 
ning of  the  latter  (Walther).  By  pressing  upon  the  duct  one  can  feel 
distinct  crepitation,  and  frothy  fluid  can  be  seen  to  discharge  into  the 
mouth.  The  dilatation  of  the  duct  and  the  gaping  of  its  orifice  permit 
the  air  to  enter,  especially  if  it  is  under  high  pressure.  Hence  such 
accumulations  of  air  are  especially  found  among  glass-blowers  (Tillaux, 
Regnault),  and  the  primary  disease  also  seems  to  stand  in  relation  with 
their  occupation.  Sometimes  the  phenomenon  is  very  marked;  one  can 
see  how  the  air  enters  the  duct  on  distending  the  cheek  and  how  the 
tumor  again  collapses  on  ceasing  to  blow. 

Diagnosis. — The  diagnosis  of  sialodochitis  is  not  very  difficult;  if 
typical  attacks  of  salivary  retention  occur,  the  presence  of  a  foreign  body 
or  of  salivary  stones  must  be  excluded. 

Treatment. — Since  inflammation  of  the  salivary  ducts  is  a  very  obsti- 
nate disease,  the  treatment  is  not  very  satisfactory.  Only  in  those  cases 
in  which  a  definite  cause  can  be  discovered  can  a  rapid  cure  be  achieved 
by  removing  this,  as  by  the  extraction  of  carious  teeth.  For  other  cases 
sounding  of  the  salivary  duct  is  especially  recommended;  it  can  gen- 
erally be  done  easily  and  it  gives  relief,  especially  during  the  attack  of 
salivary  retention,  since  the  occluding  plug  is  loosened  and  follows  the 
sound.  According  to  the  author's  experience,  dry  warmth  is  also  pleas- 
ant during  the  acute  swelling.  It  is  probable  that  the  disease  itself  is 
favorably  influenced  by  carefully  keeping  the  mouth  clean  and  by  inject- 
ing dilute  antiseptic  solutions  into  the  diseased  duct  from  an  Anel  syringe 
(Walther);  with  more  marked  dilatation  of  the  duct,  and  particularly 
when  there  is  an  accumulation  of  air,  a  systematic  moderate  compression 
is  of  decided  advantage.  In  severe  cases  more  energetic  methods  may 
be  considered;  thus,  the  injection  of  tincture  of  iodine  into  the  diseased 
duct  has  been  recommended.  An  operation  consisting  in  splitting  the 
duct  from  the  mouth  is  to  be  preferred.  This  splitting  is  indicated  if 
there  are  many  painful  attacks  of  salivary  retention  in  succession;  which 
seriously  affect  the  general  well-being  and  the  ability  to  work,  and  which 
do  not  disappear  after  a  less  radical  treatment. 

Acute  Inflammations  of  the  Salivary  Glands  Sialoadenitis  Acuta). 
—The  inflammations  of  the  salivary  glands,  especially  those  with  acute 
course,  are  by  far  more  frequent  and  important  than  those  which  remain 
restricted  to  the  excretory  ducts.  The  acute  inflammations  are  divided 
into  primary  and  secondary.  The  parotid  is  most  often  the  seat  of  the 
disease,  far  less  frequently  one  of  the  other  large  salivary  glands. 

Acute  Primary  Inflammations  of  the  Salivary  Glands. — Among  these 
must  be  classified  epidemic  parotitis,  known  generally  under  the  name 
mumps  (Ziegenpeter,  Bauernwetzel  of  the  German,  oreillons  of  the 
French).  Since  this  infectious  disease  possesses  more  medical  than  sur- 
gical interest,  and  only  its  complications  really  belong  here,  the  descrip- 
tion will  be  brief. 

The  disease  is  probably  contagious.  It  occurs  in  epidemics  and 
endemics  (barracks,  schools),  and  chiefly  attacks  children  and  young 
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individuals.  After  a  period  of  incubation  lasting  about  fourteen  days, 
and  a  short  prodromal  stage  which  is  always  accompanied  by  stomatitis, 
the  disease  begins  with  a  unilateral  and  general  left-sided  swelling  of 
the  parotid.  The  tumor  is  covered  by  tense,  oedematous  skin;  it  increases 
during  the  next  few  days  with  moderate  fever  and  may  become  very 
extensive  so  as  to  reach  to  the  clavicle.  Regularly  in  a  few  days  the 
other  parotid  begins  to  swell,  though  generally  not  to  such  an  extent  as 
the  first  one.  The  face  then  assumes  a  peculiarly  idiotic  expression 
which  has  given  rise  to  the  popular  German  names.  Besides  the  parotid, 
the  submaxillary  and  sublingual  glands  are  sometimes  affected  on  one 
or  both  sides,  and  it  may  even  happen  that  the  parotid  remains  free 
altogether,  and  that  only  the  submaxillary  gland,  with  or  without  the 
sublingual  gland,  is  diseased. 

The  course  is  nearly  always  favorable.  After  about  seven  days  the  fever 
falls  by  crisis,  the  swelling  recedes  and  has  disappeared  entirely  in  from 
two  to  four  weeks  at  the  most.  In  rare  cases  the  tumor  does  not  become 
smaller,  but  an  abscess  develops,  and  this  is  especially  frequent  in  some 
epidemics.  The  suppuration  may  sometimes  run  a  very  severe  course; 
it  can  simulate  an  angina  Ludovici  or  can  even  develop  into  extensive, 
noma-like  gangrene  (Demme).  Induration  sometimes  remain  behind 
in  the  gland  after  the  acute  symptoms  have  subsided. 

A  special  therapy  is  hardly  indicated  in  the  mild  cases;  keeping  the 
mouth  clean,  cold  or  ice  applications  to  the  parotid  gland,  some  fat  for 
the  skin  to  relieve  the  tension,  rest  in  bed,  and  fluid  diet  are  all  that  is 
necessary.  When  resolution  is  tardy,  Striimpell  recommends  the  appli- 
cation of  iodoform  collodion  (1: 15)  or  tincture  of  iodine  with  a  brush. 
Abscesses  are  to  be  incised  early. 

The  most  important  complication  is  the  inflammation  of  the  testes. 
No  definite  explanation  for  this  occurrence  has  as  yet  been  given.  The 
inflammation  generally  develops  several  days  after  the  beginning  of  the 
parotitis  with  renewed  fever,  but  occasionally  it  may  precede  the  affec- 
tion of  the  salivary  glands.  It  occurs  almost  exclusively  in  sexually 
mature  individuals  and  generally  affects  only  the  testes,  while  the  epi- 
didymis  and  seminal  cord  remain  free.  A  very  tender  swelling  forms 
of  one,  more  rarely  of  both  testicles,  which,  however,  recedes  in  a  short 
time  with  proper  treatment,  In  other  cases  there  is  suppuration,  and 
this  complication  does  not  seem  to  be  so  very  rare.  Remarkably  often 
testicular  atrophy  develops  after  the  orchitis  of  mumps;  according  to 
TCocher's  calculation,  in  about  one-third  of  the  cases.  The  atrophy  is 
either  total  or  partial,  and  if  both  testicles  are  affected  impotency  may 
follow.  Sorel  has  drawn  attention  to  the  fact  that  the  atrophy  is  the  more 
likely  the  longer  the  testicular  swelling  lasts.  The  treatment  of  metas- 
tatic  orchitis  consists  in  elevating  the  parts  and  carefully  applying  cold; 
if  an  abscess  forms,  it  is  to  be  incised  at  once,  not  only  to  remove  the 
symptoms,  but  also  to  save  as  much  as  possible  of  the  testicular  tissue. 

Of  other  complications  oophoritis  must  be  mentioned,  perhaps  analo- 
gous to  orchitis;  mastitis,  vulvovaginitis,  prostatitis  cystitis,  and  nephritis, 
endocarditis  and  pericarditis,  affections  of  the  eye  (in  all  forms,  from 
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conjunctivitis  to  optic  neuritis)  and  of  the  ear  (otitis  media,  generally 
after  the  perforation  of  an  abscess,  unilateral  and  bilateral  deafness  as 
a  result  of  labyrinthine  disease).  Even  without  ear  affections,  severe 
cerebral  symptoms  are  occasionally  seen. 

Besides  the  epidemic  form,  there  are  few  acute  primary  inflammations 
of  the  salivary  glands.  A  sialoadenitis  occurring  in  nurslings  during 
the  first  weeks  and  months  of  life  is  mentioned  by  Hennig,  Mikulicz, 
and  Kuinmel;  strangely,  it  affects  only  the  submaxillary  and  sublingual 
gland  and  never  the  parotid.1  Though  the  glands  swell  rapidly,  with 
fever,  and  abundant  pus  is  discharged  from  their  excretory  ducts,  the 
nutrition  of  the  children  need  not  suffer  considerably.  Only  rarely  does 
the  pus  merely  discharge  through  the  excretory  duct;  generally  more 
extensive  abscess-formation  sets  in. 

In  general  the  prognosis  is  favorable  in  otherwise  healthy  children,  but 
in  weakly  nurslings  the  suppuration  and  the  difficulty  of  feeding  owing 
to  the  painful  tumor  may  bring  dangers  with  them. 

The  treatment  consists  in  careful  attention  to  the  mouth  with  exten- 
sive incision  and  drainage  at  the  proper  time. 

Acute  Secondary  Inflammations  of  the  Salivary  Glands. — Secondary 
sialoadenitis  is  of  much  greater  surgical  interest  than  primary,  since 
it  does  not  possess  the  benign  character  of  the  latter,  but  generally 
leads  to  suppuration  which  often  is  of  very  progressive  nature.  These 
secondary  inflammations  may  develop  as  a  result  of  local  or  general 
disease.  Local  affections  are  foreign  bodies  and  stones,  where  the 
original  inflammation  of  the  duct  has  spread  to  the  gland,  infectious 
processes  of  the  surroundings  (suppuration  of  lymph-nodes,  etc.),  arid 
the  different  forms  of  stomatitis,  especially  the  mercurial,  in  which, 
however,  a  direct  participation  of  the  salivary  glands  is  not  excluded 
(salivation  while  taking  mercury).  Very  extensive  and  dangerous  sup- 
purations of  the  parotid  may  also  develop  after  trauma  (as  the  wound 
inflicted  by  the  blow  of  a  broadsword). 

A  parotitis  may  accompany  every  severe  disease,  but  particularly  often 
it  complicates  the  febrile  infectious  diseases,  above  all  typhus,  scarlet 
fever,  pneumonia,  variola,  cholera,  plague,  pyaemia,  and  sepsis.  It  is 
most  frequent  with  typhus;  rarely  it  is  observed  with  severe  non-infec- 
tious disease,  such  as  carcinoma.  The  parotitis  developing  after  opera- 
tions also  belongs  here  and  is  of  particular  interest  to  the  surgeon. 
Formerly  it  was  believed  that  it  only  came  on  after  ovariotomies,  but 
it  is  now  known  that  it  may  appear  after  other  not  necessarily  severe 
interference,  though  most  frequently  after  laparotomies. 

In  all  of  the  last-mentioned  secondary  inflammations,  the  surgeon  is 
probably  also  dealing  with  infections  from  the  mouth.  But  other  con- 
ditions favoring  the  immigration  and  settling  of  bacteria  also  exist — a 
weakening  of  the  general  constitution  arid  a  diminution  or  cessation  of 
the  salivary  secretion.  The  latter  has  been  regularly  observed  in  fever, 

1  Hennig  thinks  that  these  inflammations  have  some  connection  with  puerperal  diseases  of  the 
mother.     This  is  probably  not  so  for  all  cases. 
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and,  according  to  Pawlow's  animal  experiments,  also  with  operations 
on  the  abdominal  cavity.  Furthermore,  the  salivary  and  sexual  organs 
are  probably  connected  with  each  other  by  nerve-tracts,  which  would 
tend  to  explain  parotitis  after  ovariotomy  (Bumm,  Eisenhardt).  In 
fever  and  after  operations  the  mouth  is  dry,  so  that  the  bacteria  which 
wander  in  find  conditions  favorable. 

This  is  also  the  place  to  mention  that  inflammatory  changes  in  the 
salivary  glands  besides  the  functional  disturbances  of  salivary  secre- 
tions have  also  been  observed  in  severe  nervous  diseases.  Thus,  Klippel 
found  diffuse  catarrhal  inflammation  in  the  large  excretory  ducts  and 
degenerative  processes  in  the  gland-cells,  in  a  patient  suffering  with 
tabes  and  salivation.  A  settling  of  bacteria  at  a  predisposed  site  must 
also  be  assumed  here. 

Symptoms. — In  .discussing  the  clinical  picture  the  author  will  limit 
himself  to  describing  the  acute  sialoadenitis  following  infectious  dis- 
eases and  operations,  since  that  dependent  upon  local  causes,  especially 
foreign  bodies  and  stones,  has  already  been  discussed  in  detail. 

Almost  always  the  parotid  gland  alone  is  involved.  The  other  salivary 
glands  are  affected  considerably  less  often,  and  then  either  alone  or  in 
conjunction  with  the  parotid.  The  beginning  of  the  disease  is  about  the 
same  as  with  the  epidemic  form,  but  it  is  frequently  obscured  by  the 
severe  general  disease.  The  time  when  the  salivary  glands  become 
affected  varies;  with  infectious  diseases  it  may  be  soon  after  their  onset, 
in  other  cases  when  the  febrile  stage  approaches  its  termination.  The 
sialoadenitis  developing  after  operations,  especially  ovariotomies,  gen- 
erally appears  in  from  five  to  seven  days,  sometimes,  however,  as  early 
as  the  third  and  in  other  cases  as  late  as  the  eleventh  or  twelfth  day. 

If  the  gland  affected  is  the  parotid,  a  swelling  develops  in  its  region, 
with  considerable  constitutional  disturbance  and  pains  radiating  to  the 
head  and  face.  The  swelling  generally  manifests  itself  first  in  those  parts 
which  are  not  enclosed  in  tense  fascia — that  is,  below  the  angle  of  the 
jaw  at  the  neck.  But  soon  the  swelling  is  distinct  in  the  other  parts  of 
the  parotid;  it  reaches  from  the  lower  temporal  regions  to  the  neck  and 
from  the  middle  of  the  cheek  to  the  mastoid  process,  and  is  most  promi- 
nent in  the  region  of  the  lobule  of  the  ear,  which  is  considerably  elevated. 
The  appearance  is  very  characteristic  on  account  of  the  broadening  of 
the  face,  especially  if  the  affection  is  bilateral.  The  disturbances  increase 
with  the  swelling,  the  radiating  pains  become  very  intense,  moving  the 
jaws  is  hardly  possible,  and  swallowing  and  breathing  may  occasionally 
be  difficult.  The  skin  covering  the  tumor  becomes  red,  adherent,  and 
cedematous,  the  superficial  veins  dilate,  the  entire  face  is  somewhat 
swollen  on  account  of  the  compression  of  larger  venous  trunks;  not 
rarely  the  condition  represents  a  progressive  phlegmon  from  the  very 
first.  The  facial  nerve  is  generally  not  involved,  but  hearing  may  be 
very  much  reduced,  especially  in  the  bilateral  affection,  on  account  of 
the  pressure  of  the  swollen  gland  upon  the  auditory  canal. 

All  symptoms  increase  up  to  the  third  or  fourth  day  and  then  recede,  or, 
much  oftener,  suppuration  occurs.  The  presence  of  pus  cannot  always 
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be  determined  with  safety  by  palpation,  for  the  parotid  is  covered  by  a 
dense,  unyielding  fascia  where  it  is  accessible  to  touch.  It  may  thus 
happen  that  the  pus  ruptures  into  the  external  auditory  canal  before 
distinct  fluctuation  can  be  detected  at  the  cheek.  Hence  one  cannot 
depend  upon  this  symptom,  but  must  expect  the  process  to  terminate 
in  suppuration  if  there  is  no  recession  by  the  fourth  day,  but  instead 
an  additional,  sometimes  very  rapid  increase  of  the  swelling  with  rising 
temperature  and  aggravation  of  the  general  condition.  In  cases  of 
spontaneous  resolution  the  process  runs  its  course  in  from  one  to  two 
weeks  without  other  consequences  except,  perhaps,  a  permanent  indura- 
tion of  the  gland,  which  has  no  significance.  When  suppuration  occurs 
the  course  is,  of  course,  more  protracted,  especially  when  suppuration 
takes  place  in  different  sites  or  involves  the  entire  parotid.  Necrosis 
of  larger  portions  of  the  gland  is  then  the  rule,  but  it  leads  only  excep- 
tionally to  the  formation  of  a  salivary  fistula. 

Rather  frequently  the  disease  assumes  a  serious  character  and  deaths 
are  not  rare.  This  unfortunate  termination  may  have  different  causes; 
occasionally  the  process  runs  its  course  as  a  putrid  phlegmon  leading  to 
extensive  gangrene  and  general  septic  infection;  in  other  cases  the  exitus 
comes  on  as  a  result  of  a  spreading  of  the  suppuration  into  the  retro- 
vesical  or  antevisceral  space  or  to  the  cranial  cavity. 

Since  the  posterior  portion  of  the  parotid  in  the  region  of  the  styloid 
process  communicates  with  loose  meshes  of  connective  tissue  which  are 
exceedingly  well  suited  for  the  extension  of  a  suppurative  process,  it 
follows  that  abscesses  may  burrow  behind  the  pharynx  and  oesophagus 
into  the  mediastinum,  and  that  perforations  into  the  air-passages  may 
take  place.  The  suppuration  extends  to  the  interior  of  the  skull  by  way 
of  the  vessels  and  nerves,  and  frequently  by  softened  venous  thrombi 
(Konig).  Thrombosis  of  the  jugular  veins  and  of  the  sinus  has  been 
observed  several  times  (Smith,  Bloxam),  also  severe  arterial  and  venous 
hemorrhages  and  destruction  of  the  facial  nerve  (Nelaton,  Gillette). 
Rupture  into  the  external  auditory  meatus  is,  as  already  mentioned, 
rather  frequent,  and  may  be  followed  by  purulent  otitis  media  and  all 
its  complications. 

The  same  affection  of  the  submaxillary  gland  is  not  nearly  as  common 
as  that  of  the  parotid;  it  resembles  it  closely,  and  also  tends  to  spread 
to  the  sublingual.  The  inflammation  is  generally  less  ominous,  but  it 
may  also  lead  to  very  dangerous,  deep  phlegmons  of  the  neck,  running 
the  course  of  an  angina  Ludovici. 

Diagnosis. — The  diagnosis  of  secondary  salivary  gland  inflammations 
is  not  difficult.  There  will  hardly  be  any  doubt  as  to  the  nature  of  the 
affection  if  a  swelling  of  the  parotid  region  develops  with  fever  during 
a  severe  infectious  disease  or  after  an  operation.  The  beginning  of  the 
disease  may  indeed  escape  observation,  and  one  may  at  first  seek  for 
the  cause  of  fever  in  other  places  than  about  the  salivary  glands  after 
operations  which  otherwise  may  run  a  perfectly  aseptic  course.  If  the 
submaxillary  gland  alone  is  diseased,  the  diagnosis  may  be  more  difficult, 
since  the  isolated  involvement  of  the  gland  is  very  rare  and  enlargement 
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of  the  submaxillary  gland  does  not  cause  such  characteristic  symptoms 
as  a  swelling  of  the  parotid.  Here  the  condition  may  easily  be  mistaken 
for  suppuration  in  the  lymph-nodes,  affections  of  the  jaw,  and  deep 
phlegmons  of  the  neck  of  other  origin. 

Prognosis. — The  prognosis  of  secondary  sialoadenitis  is  serious,  since 
it  affects  individuals  whose  powers  of  resistance  are  diminished  by  the 
general  febrile  disease  or  by  the  operation.  Besides  this  form  of  in- 
flammation has  little  tendency  to  recede  spontaneously;  it  has  a  decid- 
edly malignant  character  and  can  give  rise  to  the  most  serious  compli- 
cations. The  older  physicians  were  of  the  opinion  that  the  development 
of  a  parotitis  during  an  infectious  disease  might  be  a  favorable  sign; 
this  idea  is  not  now  held  arid  the  appearance  of  this  affection  should  be 
regarded  as  a  very  unwelcome  and  serious  occurrence. 

Treatment. — The  treatment  first  of  all  consists  in  prophylaxis.  The 
mouth  of  a  patient  seriously  ill  or  recently  operated  upon  should  be 
regularly  and  thoroughly  cleansed.  It  should  be  wiped  out  frequently 
with  a  piece  of  gauze  dipped  in  water  containing  tincture  of  myrrh;  this 
will  be  agreeable  since  it  alleviates  the  thirst.  As  soon  as  the  inflamma- 
tion of  the  salivary  glands  has  developed,  expectant  treatment  should  not 
be  continued  too  long.  During  the  first  days  an  energetic  application 
of  cold  is  recommended,  and  particularly  in  the  inflammations  after 
operations  one  or  two  coats  of  iodine  (Konig).  If  the  process  then  shows 
no  tendency  to  recede  and  the  fever,  swelling,  and  the  various  disturb- 
ances increase,  one  should  not  hesitate  to  resort  to  the  knife,  even  if 
fluctuation  is  not  certain  in  the  accessible  portions.  Especially  in  those 
cases  which  run  their  course  from  the  very  beginning  as  progressive 
phlegmon  or  which  are  accompanied  by  gangrene,  one  should  not  post- 
pone the  incision  too  long.  This  is  probably  efficient  by  relieving  the 
tension  of  the  unyielding  fascia  and  thus  preventing  as  far  as  possible 
the  dangerous  extension  of  the  process. 

About  the  parotid  the  operation  is  best  performed  by  dividing  only 
the  superficial  layers  and  the  parotid  fascia  with  the  knife  and  then 
continuing  bluntly.  The  incisions  are  to  be  made  so  that  they  interfere 
as  little  as  possible  with  the  facial  nerve  and  the  larger  vessels.  Generally 
one  encounters  diffuse  suppuration  and  necrosis,  occasionally  even  gan- 
grene, as  soon  as  the  fascia  is  divided,  so  that  several  incisions  will  be 
necessary.  Loose  necrotic  shreds  are  removed  and  the  deep  incisions 
are  carefully  drained  and  tamponed.  If  the  submaxillary  gland  is 
affected,  the  operation  is  simpler;  the  surgeon  simply  makes  an  incision 
into  the  submaxillary  region,  parallel  with  the  margin  of  the  jaw,  and 
then  pushes  his  way  bluntly  into  the  depths.  Complications  are  guarded 
against  and  serious  results  forestalled  if  secondary  inflammation  of 
the  salivary  glands  is  treated  according  to  these  rules  and  if  at  the 
same  time  resort  is  had  to  proper  measures  to  support  the  patient's 
strength. 

Chronic  Inflammations,  Inflammatory  Tumors. — The  non-specific 
chronic  inflammations,  developing  without  definite  cause  (foreign  body, 
stone,  sialodochitis),  are  among  the  least  known  of  the  various  diseases 
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of  the  salivary  glands.  They  involve  the  parotid  and  submaxillary  glands 
and  form  firm,  diffuse  swellings,  which  increase  slowly  and  which  during 
the  course  of  their  development  from  time  to  time  give  rise  to  acute 
inflammatory  symptoms.  Since  the  process  takes  its  origin  from  the 
oral  mucous  membrane,  symptoms  on  the  part  of  the  excreting  ducts 
are  frequently  present. 

These  chronic  inflammations  should  not  be  mistaken  for  syphilitic 
processes.  Their  treatment  consists  in  the  use  of  dry  warmth,  appli- 
cation of  tincture  of  iodine,  and  internal  administration  of  potassium 
iodide.  Since  the  condition  has  a  decided  tendency  to  recede,  surgical 
treatment  is  only  exceptionally  indicated. 

While  these  affections  in  general  have  little  practical  importance,  the 
same  cannot  be  said  of  a  chronic  inflammatory  affection  of  the  salivary 
glands  which  the  author  described  for  the  first  time  three  years  ago  under 
the  name  of  "inflammatory  tumor"  and  of  which  he  has  seen  6  cases 
since  then.  All  cases  involved  the  submaxillary  gland,  though  it  is 
probable  that  the  disease  also  affects  the  others.  In  marked  cases 
examination  reveals  a  round  or  elongated  firm  tumor  in  the  submaxillary 
region,  varying  in  size  from  that  of  a  hen's  egg  to  that  of  an  apple.  The 
skin  covering  it  is  intact  or  slightly  adherent;  upon  the  deep  parts  the 
tumor  is  only  slightly  movable  on  account  of  extensive  adhesions,  which 
occasionally  may  even  involve  the  mucous  membrane  of  the  mouth. 
Tenderness  may  be  absent  entirely.  The  tumors  are  a  result  of  a  chronic 
interstitial  inflammation  of  the  salivary  gland;  they  sometimes  contain 
in  their  interior  small  foci  of  granulation- tissue  or  occasional  minute 
abscesses.  In  all  the  author's  cases  the  tumors  showed  a  tendency  to 
enlarge  steadily;  they  also  gave  evidence  of  a  decided  tendency  to  impli- 
cate more  and  more  the  surrounding  tissues. 

Diagnosis. — The  chief  interesting  feature  of  this  peculiar  disease  is 
its  diagnosis.  The  tumors  are  in  no  way  related  to  syphilis;  clinically 
they  cannot  generally  be  distinguished  from  malignant  tumors,  espe- 
cially since  the  history  does  not  give  any  starting  point  for  an  inflamma- 
tory process.  Even  during  the  very  extensive  operation  to  which  the 
first  cases  were  subjected,  the  author  was  certain  that  he  was  dealing 
with  a  sarcoma  or  a  malignant  mixed  tumor.  His  surprise  was  great 
when  no  trace  of  neoplasm  was  found  in  the  microscopical  examination, 
but  instead  an  increase  of  connective  tissue  and  in  places  a  marked 
small-cell  infiltration.  Even  the  macroscopical  appearance  on  section 
occasionally  suggests  a  tumor;  in  other  cases,  however,  the  lobular 
structure  is  still  very  evident. 

Treatment. — The  treatment  demands  extirpation  of  the  submaxillary 
tumor;  owing  to  the  extensive  adhesions  this  may  be  very  difficult.  No 
other  treatment  is  advisable,  since  it  has  been  the  author's  experience 
that  the  tumors  gradually  spread  more  and  more  to  the  surround i no- 
tissue.  Besides,  one  would  run  the  risk  of  leaving  a  really  malignant 
tumor  without  operation. 

Finally  reference  must  be  made  to  the  enlargements  of  the  salivary 
glands  which  follow  intoxications.  They  generally  involve  the  parotids 
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and  develop  slowly  on  both  sides  without  particular  symptoms.  They 
are  observed  after  chronic  lead-,  copper-,  mercury-,  iodine-,  and  opium- 
poisoning,  and  are  of  no  surgical  interest.  Perhaps  the  swellings  of  the 
salivary  glands  noticed  in  ursemia  belong  to  the  same  class.  . 


ACTINOMYCOSIS  OF  THE  SALIVARY  GLANDS. 

Actinomycosis  generally  affects  the  salivary  glands  secondarily  from 
foci  in  the  soft  parts  and  bones  in  the  neighborhood;  thus  the  author 
has  operated  upon  a  case  in  which  a  small  focus  in  the  lower  jaw  had 
spread  to  the  entire  parotid.  Besides  this  secondary  form,  there  also 
seems  to  be  primary  actinomycosis  of  the  salivary  glands,  in  which  the 
fungus  travels  to  the  gland  by  way  of  the  excretory  duct.  In  advanced 
cases  of  parotid  or  submaxillary  actinomycosis  it  is  only  rarely  possible 
to  determine  where  the  process  started;  one  may  assume  a  primary 
involvement  if  the  characteristic  granules  are  discharged  through  the 
excretory  ducts  during  an  early  stage. 

A  suppuration  of  the  submaxillary  gland,  probably  caused  by  Lepto- 
thrix  buccalis,  has  been  observed  by  Konig. 


TUBERCULOSIS  OF  THE  SALIVARY  GLANDS. 

The  salivary  glands  belong  to  those  organs  which  for  a  long  time  were 
considered  immune  to  tuberculosis.  Cases  of  tuberculosis,  of  the  parotid 
especially,  have  been  published  only  in  recent  years.  With  the  exception 
of  the  doubtful  cases  of  Tripier  and  Kiesow,  there  are  up  to  the  present 
10  undoubted  observations.  Of  these,  1  involved  the  submaxillary 
(Aievoli)  and  9  the  parotid  (v.  Stubenrauch,  de  Paoli  (2),  Leguen,  Bock- 
horn,  Parent,  Kiittner,  Lecene,  Mintz).  A  tuberculous  affection  of  the 
sublingual  gland  has  not  yet  been  described. 

Tuberculosis  may  affect  the  salivary  glands  in  different  ways.  Most 
often  extensive  portions  of  the  gland  are  involved  diffusely.  The  tissue 
will  then  be  grayish-white  and  brittle,  as  in  a  malignant  tumor;  or  it  is 
permeated  by  small  or  large  caseous  foci  or  abscesses,  around  which 
the  gland- tissue  is  cedematous  and  brittle,  occasionally  indurated,  owing 
to  fibrous  tissue.  A  more  circumscribed  tuberculosis  is  less  frequent; 
this  will  have  the  appearance  of  a  tumor,  a  cold  abscess,  or,  as  in  v. 
Stubenrauch's  case,  a  salivary  cyst. 

Tuberculosis  of  the  salivary  glands  is  generally  a  purely  local  dis- 
ease. The  cases  observed  were  in  non-tuberculous  individuals  from 
thirteen  to  sixty-one  years  old  and  without  hereditary  taint.  The  case 
observed  by  Mintz  was  an  exception;  the  patient  here  was  a  child  three 
years  old  with  bad  heredity.  The  majority  were  of  more  advanced 
age.  The  onset  of  the  disease  is  very  insidious;  generally  the  swelling 
of  the  salivary  glands  is  noticed  only  by  accident  and  disregarded  on 
account  of  the  slow  growth.  The  tumor  grew  rapidly  in  Mintz's  case 


634  DISEASES  OF  THE  SALIVAR  Y  GLANDS. 

alone,  and  in  the  patient  of  de  Paoli  facial  paralysis  developed  after 
severe  attacks  of  neuralgia,  even  before  a  swelling  was  visible. 

Symptoms. — By  examining  the  affected  salivary  gland  an  enlargement 
is  noticed  in  the  form  of  a  circumscribed,  generally  fluctuating  tumor 
or  else  as  a  more  diffuse  firm  swelling  with  areas  of  softer  consistency. 
The  overlying  skin  is  generally  intact,  but  it  may  be  reddened,  tense, 
and  oedematous.  Pressure  generally  does  not  diminish  the  size  of  the 
tumor;  in  the  author's  case,  however,  there  was  a  communication  between 
the  abscess  in  the  parotid  and  the  excretory  duct,  which  explains  the 
development  of  an  acute  suppuration  in  this  patient.  Swelling  of  the 
lymph-nodes  was  not  observed. 

All  subjective  symptoms  may  be  absent;  slight  tenderness  has  been 
observed  repeatedly,  and  trismus  is  mentioned  in  two  cases.  In  three 
instances  the  disease  was  dominated  by  attacks  of  neuralgia,  which 
radiated  to  the  eye,  ear,  and  cheek,  and  which  exacerbated  with  a 
simultaneous  increase  in  the  swelling  of  the  affected  gland.  Besides 
the  tumor  formation,  the  most  marked  symptom  of  de  Paoli's  case  of 
parotid  tuberculosis  was  a  facial  paralysis. 

Diagnosis. — Owing  to  the  rareness  of  the  affection  and  the  absence 
of  characteristic  signs,  the  clinical  diagnosis  cannot  be  made  with  safety, 
especially  since  other  signs  of  tuberculosis  are  usually  absent.  In  most 
of  the  cases  a  diagnosis  of  gumma,  sarcoma,  mixed  tumor,  or  salivary 
and  dermoid  cyst  was  made;  in  all  the  true  character  of  the  disease 
became  evident  only  on  histological  examination.  In  most  cases  it  will 
also  require  a  microscopical  examination  to  decide  between  a  parotid 
tuberculosis  and  tuberculous  lymphomata  developing  in  the  interior  of 
a  salivary  gland.  Where  the  soft  parts  covering  the  gland  are  much 
involved,  there  will  be  a  certain  external  resemblance  to  actinomycosis. 

Prognosis. — The  prognosis  seems  to  be  favorable.  Later  examina- 
tions have  shown  that  an  operative  interference  has  always  cured  the 
process.  The  patients  have  remained  well  in  other  respects,  as  one 
would  indeed  expect  with  the  purely  local  nature  of  the  condition.  Only 
one  case  (de  Paoli)  forms  an  exception ;  one  year  after  the  operation  the 
opposite  parotid  gland  became  involved.  The  facial  paralysis  from 
which  the  patient  of  de  Paoli  suffered  before  treatment  was  not  influenced 
by  the  operation,  yet  in  other  cases  operative  paralysis  and  salivary 
fistulse  disappeared  of  their  own  accord. 

Treatment. — The  treatment  of  tuberculosis  of  the  salivary  glands  is 
operative.  Where  the  submaxillary  gland  is  diseased,  the  entire  gland 
should  always  be  removed.  In  parotid  tuberculosis  total  extirpation  is 
not  indicated  on  account  of  the  accessory  injuries  and  the  serious  char- 
acter of  the  operation.  If  the  disease  here  appears  in  the  form  of  a  cyst 
or  a  circumscribed  tumor,  it  is  easy  to  resect  the  diseased  portion.  Where 
larger  sections  of  the  gland  are  involved,  they  should  be  removed  as 
thoroughly  as  possible.  The  large  vessels  should  be  spared  and  the 
trunk  of  the  facial  nerve  avoided.  This  can  generally  be  done  without 
much  difficulty,  since  the  diseased  portions  are  as  a  rule  very  brittle  and 
can  readily  be  removed  with  the  sharp  spoon.  If  one  is  not  sure  of  the 
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diagnosis  and  has  reason  to  suspect  a  sarcoma  or  a  gumma,  first  excise 
a  portion  and  let  the  result  of  the  microscopical  examination  decide  upon 
the  further  course. 


SYPHILIS  OF  THE  SALIVARY  GLANDS. 

Syphilis  of  the  salivary  glands  is  somewhat  more  frequent  than  tuber- 
culosis, nevertheless  the  glands  belong  to  those  organs  which  only  excep- 
tionally are  the  seat  of  a  syphilitic  affection. 

About  20  cases  of  syphilis  of  the  salivary  glands  are  found  in  litera- 
ture, of  which  the  large  majority  concern  the  parotid.  The  submaxillary 
and  sublingual  glands  have  been  found  diseased  much  more  rarely;  in 
one  case  a  luetic  affection  of  Blandin-Nuhn's  gland  was  observed  (Neu- 
mann). All  cases  of  syphilis  of  the  submaxillary,  sublingual,  and 
Blandin-Nuhn's  gland  belong  to  the  late  stage;  the  parotid,  however, 
has  also  been  found  involved  in  the  early  stage.  A  case  of  hereditary 
syphilis  of  the  parotid  (Mandowsky-Schiiller)  is  not  generally  regarded 
as  unquestionable.  Occasionally  several  salivary  glands  are  affected 
at  the  same  time. 

It  seems  that  a  gummatous  as  well  as  an  interstitial  fibrous  form  of 
syphilis  involves  the  salivary  glands,  as  in  the  other  organs,  but  the 
formation  of  gummata  seems  to  predominate.  On  account  of  the  infre- 
quency  and  curability  of  the  disease,  anatomical  and  histological  exam- 
inations could  be  made  only  in  a  very  few  cases,  but  the  changes  which 
Mandowsky  found  in  the  parotid,  and  Lancereaux  in  the  submaxillary, 
give  evidence  of  the  occurrence  of  both  forms  of  syphilis. 

Symptoms  and  Course. — It  has  been  stated  that  the  salivary  glands 
have  been  found  diseased  in  both  the  early  and  late  stage  of  syphilis. 
Only  Neumann  has  observed  the  disease  in  recent  syphilitics,  and  in  all 
of  his  5  cases  the  parotid  was  involved.  All  of  his  patients  were  weak 
and  anaemic  individuals,  in  the  first  year  of  the  disease,  with  macular 
and  papular  eruptions.  In  all  there  were  more  or  less  severe  disturbances, 
profuse  salivation,  trismus,  and  difficulty  in  chewing  and  swallowing. 
The  diseased  salivary  gland  could  be  felt  in  front  of  the  ear  as  a  firm 
tumor,  with  irregularly  nodular  surface ;  the  pre-auricular  lymph-nodes 
were  enlarged  and  could  be  well  marked  off  from  the  parotid;  and  the 
skin  covering  the  gland  was  reddened  and  oedematous  to  a  greater  or 
less  extent.  This  form  of  parotitis  usually  ended  in  resolution  and 
absorption. 

The  symptom-complex  is  different  in  the  more  common  affection  of 
the  salivary  glands  in  the  later  stages  of  lues.  The  onset  of  the  disease 
is  slow  and  without  symptoms,  and  the  patients  only  become  aware  of 
a  glandular  swelling  after  a  distinct  tumor  is  visible.  The  development 
of  this  generally  requires  two  to  three  months.  The  tumor  may  reach 
the  size  of  an  apple,  it  is  not  very  movable  upon  the  deeper  parts  and 
the  skin  is  also  frequently  adherent.  Softening  and  rupture  are  not 
rare;  large  parts  of  the  gland  may  then  be  destroyed  through  ulceration, 
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and  salivary  fistula?  may  remain  behind  (Lang).  Often  the  disturbances 
are  only  slight ;  in  other  cases  the  patients  are  much  troubled  by  marked 
salivation,  difficulty  in  speaking,  chewing,  and  swallowing,  and  great 
tenderness  over  the  tumor.  Cases  of  lues  with  involvement  of  the  sali- 
vary glands  have  generally,  though  not  always,  belonged  to  the  severe 
types. 

Diagnosis. — The  chief  clinical  interest  rests  on  the  diagnosis,  for  what 
holds  true  for  syphilis  in  general  and  for  syphilitic  disease  of  the  mouth 
in  particular,  also  applies  to  prognosis  and  therapy  here.  It  is  of  the 
utmost  importance  to  recognize  this  disease,  since  a  gumma  of  the  parotid 
may  easily  be  mistaken  for  a  malignant  tumor  and  the  patient  thus  sub- 
jected to  an  operation  endangering  life.  The  diagnosis  is  facilitated  by 
the  fact  that  almost  always  other  symptoms  of  syphilis  can  be  discovered ; 
if  these  are  absent  it  may  be  difficult  or  even  impossible  to  recognize 
the  true  nature  of  the  disease. 

The  luetic  parotitis  of  the  early  stages  bears  a  certain  resemblance  to 
the  common  acute  parotitis,  but  the  inflammatory  changes,  the  func- 
tional disturbances,  and  the  general  symptoms  of  the  acute  infection 
are  so  much  more  pronounced  with  the  latter  that  a  mistake  can  be 
easily  avoided,  especially  if  other  early  syphilitic  manifestations  are 
present  at  the  same  time.  The  differential  diagnosis  between  gumma 
and  tumor  may  be  much  more  difficult.  This  refers  less  to  the  slow, 
movable  benign  tumors  than  to  the  malignant  growths,  and  it  is  just 
here  where  the  correct  diagnosis  is  of  such  paramount  importance.  If 
other  symptoms  of  syphilis  do  not  aid,  it  is  hardly  advisable  to  insure 
the  diagnosis  by  a  course  of  antiluetic  treatment,  since  the  proper  time 
for  the  operation  may  thus  be  missed.  In  such  cases  a  piece  should  be 
excised  for  examination.  The  diagnosis  between  syphilis,  simple  chronic 
inflammations,  and  tuberculosis  may  also  be  very  difficult,  but  is  of  less 
practical  importance. 

Especially  in  the  case  of  the  parotid  gland,  it  may  be  difficult  to  decide 
whether  one  is  dealing  with  a  gummatous  affection  of  the  gland  itself  or 
of  a  lymph-node,  for  a  gummatous  lymph-node  in  the  interior  of  the 
parotid  gland  will  in  general  give  the  same  symptoms  as  a  gumma  of  the 
parotid  itself.  But  it  is  of  more  theoretical  than  practical  interest  to 
distinguish  between  the  two. 


SYMMETRICAL  DISEASE    OF    THE    LACHRYMAL  AND  SALIVARY 
GLANDS  (MIKULICZ'S  DISEASES). 

Mikulicz  has  called  attention  to  this  peculiar  condition  as  being  a 
typical,  well-marked  disease.  It  is  characterized  by  prominent  sym- 
metrical swellings  of  the  lachrymal  and  salivary  glands. 

The  clinical  course  is  as  follows:  The  patients  are  generally  indi- 
viduals in  the  twenties  or  thirties,  who  are  otherwise  healthy;  more 
rarely  they  are  younger  or  older.  A  uniform  swelling  of  all  the  organs 
of  the  head  belonging  to  the  type  of  the  salivary  glands  appears  very 
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slowly  in  the  course  of  months.  The  glands  involved  are  both  parotids, 
with  their  accessory  organs,  the  submaxillary,  sublingual,  and  lachrymal 
glands.  (Fig.  270.) 

Besides  this,  v.  Mikulicz,  Tietze,  and  Kiimmel  saw  enlargement  of 
the  palatine  glands,  Kiimmel  swelling  of  Blandin-Nuhn's  gland,  and 
Osier  hypertrophy  of  the  labial  and  buccal  glands.  Not  all  these  glands 
need  be  affected  in  every  instance,  but  in  order  that  a  case  be  considered 
one  of  Mikulicz's  disease  it  is  necessary  that  several  large  glands  of  the 
head,  of  the  type  of  the  salivary  gland,  be  diseased.  The  affection  need 
not  be  equally  severe  on  both  sides. 

The  swelling  gradually  increases  in  size  and  may  reach  varying  degrees 
in  the  course  of  years.  Thus  the  parotid  glands  have  attained  the  size 

FIG  270. 


Symmetrical  affection  of  the  lachrymal  and  salivary  glands,     a.  The  enlarged  sublingual  gland. 

(After  Mikulicz.) 

of  a  goose-egg  to  that  of  a  fist,  and  other  glands  have  been  found  increased 
to  twice  their  size.  In  all  cases  the  entire  gland  is  swollen  uniformly  and 
the  outlines  of  the  tumor  correspond  to  the  enlarged  contours  of  the 
gland.  The  disease  never  spreads  beyond  the  gland  capsule,  hence  the 
tumor  remains  movable  under  the  skin  and  mucous  membrane  and  upon 
tne  deeper  parts.  The  consistence  is  generally  rather  firm,  less  often 
soft,  but  not  fluctuating;  the  surface  is  smooth  or  distinctly  lobulated. 
Inflammatory  symptoms  do  not  occur.  In  some  cases  there  was  a  general 
swelling  of  the  lymph-nodes  of  a  moderate  degree  (Hirsch),  Osier,  and 
in  one  instance  a  palpable  enlargement  of  the  spleen  was  present  (Osier). 
Blood-examination  was  always  negative. 
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Symptoms. — The  disturbances  are  generally  not  severe.  The  tumors 
are  not  tender,  they  only  cause  disfigurement  and,  owing  to  their  size, 
occasionally  difficulty  in  speaking  and  chewing.  Serious  general  dis- 
turbances have  not  been  observed.  The  mucous  membranes  may  give 
rise  to  very  troublesome  symptoms;  above  all,  a  very  disagreeable  dry- 
ness  of  the  mouth  and  conjunctivas  was  repeatedly  complained  of,  which 
is  probably  to  be  ascribed  to  imperfect  function  of  the  diseased  glands. 
Falling  out  of  the  teeth  has  also  been  observed. 

Course. — The  course  of  the  disease  varies.  In  some  cases  the  tumors 
remain  stationary  after  they  have  slowly  attained  a  considerable  size. 
In  other  cases  the  tumors  recede  after  intercurrent  febrile  disease  or  as 
a  result  of  treatment. 

Prognosis. — The  prognosis  is  therefore  favorable  as  far  as  life  is  con- 
cerned; the  deaths  which  were  observed  had  nothing  to  do  with  Miku- 
licz's  disease.  No  cases  passed  into  a  pernicious  form.  Concerning  cure, 
the  prognosis  does  not  seem  to  be  so  absolutely  favorable,  for  in  some 
cases  the  use  of  drugs  was  without  effect  or  renewed  swelling  followed 
after  a  temporary  improvement.  Surgical  interference,  which  is  not, 
however,  indicated  in  all  cases  (parotid),  guards  against  recurrence. 

Diagnosis. — The  diagnosis  is  easy  and  mistakes  are  avoided  by  the 
symmetrical  involvement,  the  uniform  enlargement  of  the  affected  glands, 
the  absence  of  inflammatory  symptoms,  and  the  absolute  restriction  of 
the  process  to  the  diseased  organ.  Outwardly  there  is  a  certain  resem- 
blance to  malignant  lymphomata,  which  may  be  increased  by  the  fact 
that  the  spleen  may  be  enlarged,  and  that  a  general  though  slight  swell- 
ing of  the  lymph-nodes  may  be  present.  Kummel  speaks  of  transi- 
tional forms  between  Mikulicz's  disease  and  this  malignant  process. 

This  corresponds  with  the  explanation  which  v.  Mikulicz,  Tietze,  and 
Kummel  give  to  this  disease.  Since  microscopically  the  most  prominent 
feature  is  a  diffuse,  very  marked  infiltration  of  round  cells,  these  authors 
believe  that  there  is  a  new  formation  of  lymphadenoid  tissue,  which  is 
spread  around  the  acini  as  centres  and  which  leads  to  destruction  of  the 
specific  gland-tissue.  Tietze  regards  the  process  as  similar  to  the  hyper- 
plastic  changes  so  frequently  observed  in  the  lymphatic  ring  of  the 
pharynx;  he  terms  the  disease  "adenoid  proliferation  of  the  lachrymal 
and  salivary  glands,"  while  Kummel  suggests  the  name  "achroocytosis." 

The  process  is  interpreted  differently  by  Hirsch  as  a  result  of  his 
microscopical  examinations.  He  found  the  same  extensive  and  uniform 
collection  of  round  cells,  but  besides  that  an  independent  degeneration 
of  epithelial  cells  and  a  transition  of  the  round-cell  infiltration  into  con- 
nective tissue.  Since  in  his  case  only  stony-hard,  shrunken  rudiments 
of  the  glands  were  left,  he  considers  the  chief  lesion  to  be  a  "cirrhosis  of 
the  lachrymal  and  salivary  glands." 

The  etiology  of  this  peculiar  disease  is  as  little  settled  as  its  pathology. 
Most  authors  speak  of  a  chronic  infectious  process  in  which  the  incit- 
ing agent  passes  from  the  mucous  membrane  to  the  excretory  ducts  and 
finally  reaches  the  glands.  No  relation  to  syphilis  or  tuberculosis  could 
be  discovered. 
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Treatment. — Arsenic  and  potassium  iodide  have  repeatedly  had  good 
therapeutical  effects.  If  medicines  fail,  extirpation  of  the  diseased  glands 
is  indicated,  provided  marked  disfigurement  or  functional  disturbances 
make  it  necessary.  If  an  operation  is  decided  upon,  the  glands  in  ques- 
tion should  be  removed  completely,  since  recurrences  have  been  observed 
after  partial  excisions.  For  this  reason  surgical  interference  is  not 
recommended  in  case  of  the  parotid,  whose  enlargement  causes  the  most 
marked  disfigurement,  for  its  total  extirpation  is  not  without  dangers 
and  the  disfigurement  will  be  greater  than  before. 


CYSTS  OF  THE  SALIVARY  GLANDS. 

The  salivary  glands  not  rarely  show  retention  of  secretion;  it  has 
already  been  stated  that  this  occurs  as  "tumor  salivalis"  with  inflam- 
mations of  the  chief  excretory  ducts  or  their  surroundings,  with  cicatri- 
cial  stenosis,  foreign  bodies,  stones,  and  exceptionally  with  tumors 
compressing  the  excretory  duct.  Generally  the  saliva  again  finds  exit 
and  the  retention  is  transient,  or  it  occurs  periodically;  if,  however,  the 
closure  is  permanent,  true  cystic  dilatations  form.  According  to  the  seat 
of  the  obstruction,  these  involve  either  the  excretory  duct  or  the  gland, 
so  that  cysts  of  the  salivary  ducts  and  cysts  of  the  salivary  glands  must 
be  distinguished. 

Cysts  of  the  Salivary  Ducts. — Cystic  dilatation  of  the  excretory  duct 
occurs  with  all  the  large  salivary  glands,  especially  with  the  parotid  and 
submaxillary.  Such  cysts  have  also  been  repeatedly  observed  in  case 
of  Blandin-Nuhn's  gland  (Stoltz,  Dubois,  Foderl). 

If  the  cases  of  salivary  retention,  which  do  not  belong  in  this  chap- 
ter, are  excluded,  it  is  found  that  cysts  of  the  salivary  ducts  depend 
either  upon  a  permanent,  acquired,  and  generally  cicatricial  occlusion, 
or  else  upon  a  congenital  imperforation  of  the  chief  duct.  In  some  rare 
cases,  which  have  not  been  thoroughly  explained,  this  mechanical  factor 
cannot,  however,  be  discovered.  A  "deficient  power  of  propulsion  on 
the  part  of  the  walls  of  the  salivary  ducts  owing  to  inflammatory  changes" 
or  a  "primary  hypertrophy  of  the  walls  with  widening  of  the  lumen" 
has  been  suggested  in  these  cases.  Sonnenburg  even  noticed  a  congen- 
ital cystic  dilatation  of  Wharton's  duct  without  evident  obstruction. 

If  the  parotid  duct  or  Wharton's  duct  is  cystically  dilated,  examina- 
tion reveals  an  elongated,  cylindrical  or  spindle-shaped  tumor,  whose 
long  axis  lies  in  the  direction  of  the  diseased  duct.  The  dilatation, 
evident  externally,  corresponds  either  to  the  entire  length  of  the  duct 
or  to  only  part  of  it;  frequently  the  corresponding  salivary  gland  itself 
is  also  enlarged,  for  the  retention  of  secretion  and  the  dilatation  must 
naturally  be  transmitted  to  the  entire  system  of  excretory  ducts  if  the 
chief  duct  is  occluded.  The  tumors  are  generally  thin- walled  and  cov- 
ered with  normal  skin  or  mucous  membrane;  they  are  sharply  circum- 
scribed and  not  tender.  On  account  of  the  yielding  floor  of  the  mouth, 
fluctuation  can  be  elicited  less  readily  with  cysts  of  Wharton's  duct  than 
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with  those  of  Steno's  duct.  The  cysts  contain  saliva,  which,  as  in  a 
ranula,  undergoes  considerable  chemical  changes  in  the  course  of  time. 
In  a  case  observed  by  Latour-Marliac  the  inner  surface  of  the  wali  of 
a  very  large  salivary  cyst  of  the  cheek  was  incrusted  with  lime. 

Sultan  found  a  peculiar  condition  in  a  child  three  and  one-half  months 
old.  Here  there  was  a  bilateral  congenital  occlusion  of  the  submaxillary 
duct  which  gave  rise  to  two  cysts  in  the  region  of  the  sublingual  gland 
the  size  of  a  plum-pit.  Each  of  these  cysts  gave  off  an  anterior  cylin- 
drical process,  whose  end  projected  1  cm.  into  the  mouth  and  which 
crossed  with  the  opposite  one  in  front  of  the  lingula  of  the  tongue.  The 
most  interesting  feature  of  this  case  was  the  free  projection  of  the  ends 
of  the  tumor  underneath  the  oral  mucous  membrane;  probably  the 
accumulation  of  secretion  in  the  excretory  ducts  permitted  these  to  be 
raised  from  the  floor  of  the  mouth  and  to  assume  an  erect  position,  and 
the  freely  movable  mucous  membrane  of  the  mouth  readily  adjusted 
itself  to  this  change  of  form. 

The  excretory  ducts  can  only  be  sounded  in  those  rare  cases  in  which 
there  is  no  mechanical  obstruction,  or  at  least  an  incomplete  one.  If 
pressure  is  exerted  upon  the  cyst  in  such  cases,  saliva  will  flow  out  of  the 
orifice  of  the  excretory  duct;  if,  however,  the  latter  is  closed,  sounding  will 
fail,  and  if  any  irritating  substance,  such  as  a  drop  of  vinegar,  be  placed 
on  the  mucous  membrane  of  the  mouth,  it  is  easily  seen,  especially 
upon  the  sublingual  caruncles,  that  saliva  flows  only  from  the  healthy 
side. 

If  the  cyst  is  due  to  dilatation  of  an  excretory  duct  of  Blandin-Nuhn's 
gland,1  a  transparent,  more  or  less  mesially  placed,  thin- walled  cyst  is 
found  about  the  tip  of  the  tongue  or  directly  underneath  it.  The  appear- 
ance may  be  that  of  a  malformed  tip  of  the  tongue;  in  young  children 
the  cyst  often  projects  between  the  lips. 

It  would  be  fair  to  assume  that  salivary  cysts  caused  by  an  occlusion 
of  the  chief  duct  show  an  unlimited  growth.  But  this  is  not  so,  and  clin- 
ical experience  teaches  that  such  cysts  do  not  reach  an  excessive  size. 
After  some  time  they  remain  stationary,  and  may  even  become  smaller 
spontaneously  where  the  permanent  occlusion  of  the  duct  has  led  to 
atrophy  of  the  corresponding  gland.  In  other  cases  there  will  be  a  spon- 
taneous rupture,  with  or  without  the  aid  of  an  infection,  and  a  salivary 
fistula  will  form.  If  perforation  takes  place  into  the  mouth,  this  is  akin 
to  a  spontaneous  cure;  if,  however,  a  cyst  of  the  parotid  duct  breaks 
through  the  skin,  a  troublesome  external  salivary  duct-fistula  results. 
This  will  also  be  the  case  if  one  carelessly  punctures  or  incises  such  cysts 
from  the  outside.  Congenital  cysts  of  Wharton's  duct  or  of  the  excretory 
duct  of  Blandin-Nuhn's  gland  interfere  considerably  with  the  nutrition 
of  the  nursling,  since  they  make  the  act  of  sucking  difficult;  hence  their 
operative  removal  should  not  be  postponed. 

Treatment. — The  treatment  must  supply  a  new  permanent  opening 
of  the  dilated  portion  of  the  excretory  duct  into  the  mouth.  The  simplest 

1  Concerning  cysts  of  the  sublingual  gland,  see  under  "  Ranula." 
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way  to  do  this  is  to  follow  the  principle  of  Deguise's  operation  for  salivary 
duct-fistulse  (see  above).  As  near  as  possible  to  the  natural  orifice,  a 
needle  with  silk  thread  is  passed  from  the  mouth  through  mucous  mem- 
brane and  cyst-wall  and  out  again  at  some  distance.  By  firmly  tying  the 
threads,  necrosis  of  the  constricted  bridge  of  tissue  sets  in  and  an  internal 
salivary  fistula  forms  which  will  functionate  like  a  normal  orifice.  It  is 
still  better  to  open  the  cyst  from  the  mouth  by  means  of  an  incision,  or 
to  excise  a  piece  of  the  wall  and  then  to  sew  together  the  margins  of  the 
incision  in  the  mucous  membrane  and  in  the  cyst- wall;  in  this  way  a 
stenosis  or  a  renewed  closure  of  the  artificial  fistula  is  prevented.  If  a 
dilatation  of  Steno's  duct  has  been  wrongly  opened  from  the  cheek,  the 
resulting  external  fistula  must  be  converted  into  an  internal  one  by  one 
of  the  usual  methods. 

In  those  rare  cases  in  which  there  is  a  cystic  dilatation  of  the  excretory 
duct  and  no  mechanical  occlusion  or  only  an  imperfect  one,  good  results 
are  obtained  by  methodically  sounding  with  bougies  gradually  increasing 
in  size,  and  systematically  emptying  and  compressing  the  cyst. 

Cysts  of  the  Salivary  Glands. — Contrasted  with  the  cysts  of  the  sali- 
vary ducts  are  those  of  the  salivary  glands.  They  are  caused  by  the 
occlusion  of  a  smaller  excretory  duct,  hence  are  also  retention-cysts. 

Pathology. — Pathologically  they  are  generally  the  result  of  a  chronic 
interstitial  inflammation  which  leads  to  proliferation  and  sclerosis  of 
the  connective  tissue.  It  follows  that  the  small  excretory  ducts  will  be 
compressed  and  occluded  in  certain  places,  so  that  the  secretion  will 
accumulate  and  cause  a  dilatation  of  the  duct.  If  the  same  process  goes 
on  in  different  neighboring  ducts,  the  resulting  small  cysts  will  unite 
and  form  a  larger  one.  In  this  way  voluminous  cysts  may  form  whose 
lining  of  cylindrical  epithelium,  at  first  well  preserved,  will  gradually  be 
much  flattened  and  in  greater  part  destroyed.  The  irritation  of  the 
growing  cyst  will  set  up  a  reactive  proliferation  of  connective  tissue  and 
thus  lead  to  an  encapsulation,  which  is  not,  however,  very  marked.  It 
will  also  be  followed  by  pressure-atrophy  of  the  surrounding  gland- 
tissue,  part  of  which  will  enter  into  the  formation  of  the  connective-tissue 
capsule  of  the  cyst. 

Cysts  of  the  salivary  glands  are  rather  rare,  at  least  as  far  as  the  parotid 
and  submaxillary  are  concerned.  The  sublingual  glands  seem  to  be 
affected  more  frequently,  for  most  sublingual  cysts  termed  ranula  are 
to  be  regarded  as  retention-cysts  of  this  gland  (see  Ranula).  Only  cysts 
of  the  parotid  and  submaxillary  will  be  spoken  of  here. 

In  general  cysts  of  the  salivary  glands  remain  rather  small  and  reach 
the  size  of  a  hen's  egg  only  exceptionally.  They  are  usually  single,  less 
often  multiple;  though  they  are  most  commonly  unilocular,  distinct  septa 
may  be  found  which  prove  their  origin  from  a  number  of  smaller  cysts. 
The  contents  of  the  cysts  are  a  clear,  colorless,  stringy  fluid,  which 
generally  has  already  lost  the  characteristic  properties  of  saliva. 

Symptoms. — Clinically  the  salivary  gland  cysts  give  symptoms  rather 
late,  since  they  grow  slowly  and  cause  disturbance  only  after  they  have 
attained  considerable  size.  Occasionally  a  more  rapid  growth  is  observed 
VOL.  I. — 41 
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owing  to  increased  transudation  from  the  numerous  capillaries  in  the 
walls,  and  the  tumor  may  only  be  detected  after  this  sudden  enlargement. 

Diagnosis. — The  diagnosis  is  easy  after  the  cyst  has  reached  a  con- 
siderable size  and  when  it  is  seated  superficially;  here  one  can  elicit 
fluctuation  and  sometimes  even  detect  transparency.  It  is  frequently  im- 
possible to  recognize  small  and  deep-seated  cysts  without  an  exploratory 
puncture,  especially  when  they  involve  the  parotid.  One  must  be  careful 
to  distinguish  between  these  cysts  and  cystically  degenerated  benign  and 
malignant  tumors.  Real  tumors,  especially  those  of  the  mixed  type, 
frequently  give  such  distinct  evidences  of  fluctuation  that  one  is  inclined 
to  diagnosticate  a  cyst;  here  an  exploratory  puncture  also  clears  up  the 
condition.  A  case  of  v.  Stubenrauch  shows  that  the  infrequent  salivary 
tuberculosis  may  also  appear  in  the  form  of  a  salivary  cyst. 

Treatment. — Therapeutically  puncture,  with  the  injection  of  tincture 
of  iodine,  is  indicated.  Konig  has  achieved  good  results  in  this  way. 
Injections,  drop  by  drop,  of  liquefied  zinc  chloride,  and  injections  of 
concentrated  or  of  1  per  cent,  carbolic  acid  have  also  been  recommended. 
Simple  incision  is  not  advisable;  extirpation  of  the  cyst  is  the  safest 
procedure,  but  is  frequently  rendered  difficult  owing  to  insufficient 
encapsulation  and  abundant  hemorrhage.  In  case  of  the  submaxillary 
gland  it  is  therefore  best  to  extirpate  the  entire  gland.  As  far  as  the 
parotid  is  concerned,  Konig  recommends  that  the  injection  of  tincture 
of  iodine  first  be  given  a  trial;  the  cyst  should  be  enucleated  only  after 
this  injection  has  failed. 

Other  Cystic  Structures. — Little  is  known  of  other  cystic  structures 
of  the  salivary  glands  and  many  observations  are  questionable.  Echino- 
coccus  cysts  of  the  parotid  have  been  described  by  Vieusse,Schuh(Salzer), 
and  quite  recently  by  Subbotic.  A  cyst  with  atheromatous  contents,  as 
large  as  a  good-sized  hen's  egg,  has  been  observed  by  Konig.  It  was 
seated  upon  the  anterior  surface  of  the  parotid  and  was  movable  under 
the  skin. 

Richet  speaks  of  a  dental  cyst  of  the  parotid  (?)  communicating  with 
the  mouth. 
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Of  all  the  diseases  of  the  salivary  glands,  their  tumors  are  the  most 
important,  and,  for  the  surgeon  as  well  as  the  pathologist,  the  most 
interesting.  Despite  a  large  literature  there  is  much  to  be  found  here 
which  is  not  clear  and  not  settled.  This  applies  especially  to  the  so- 
called  "mixed  tumors,"  which  to  a  certain  degree  are  typical  for  the 
salivary  glands.  The  term  mixed  tumor  is  considered  by  many,  espe- 
cially French  authors,  to  refer  to  the  occurrence  of  both  epithelial  and 
connective-tissue  elements  in  one  and  the  same  tumor.  The  other, 
predominatingly  German,  theory  assumes  that  the  different  types  of 
cells  found  in  the  tumors  have  one  and  the  same  origin,  and  that  this 
origin  is  of  endothelial  nature. 
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Tumors  of  the  salivary  glands  may  be  subdivided  as  follows: 
Connective-tissue  tumors : 
Angioma. 
Lymphangioma. 
Lipoma. 
Pure  fibroma. 
Pure  myxoma. 
Sarcoma. 
Mixed  tumors. 
Epithelial  tumors: 
Adenoma. 
Carcinoma. 

The  tumors  of  the  three  large  salivary  glands  are  pathologically  alike 
in  every  way,  and  the  clinical  differences  are  due  only  to  their  different 
position;  hence  the  tumors  of  all  three  glands  may  be  described  together. 

Connective-tissue  Tumors. 

Angioma. — Angiomata  of  the  salivary  glands  are  rare.  In  the  year 
1889  Hartmann  collected  9  cases,  but  not  all  of  these  are  unquestionable. 
An  undoubted  case  of  angioma  of  the  parotid  has  been  observed  by 
Hartmann  himself,  and  another  one  has  been  described  by  Bidone.  A 
similar  tumor  of  the  submaxillary  has  been  seen  by  Bockel.  The  tumors 
should  not  be  mistaken  for  ordinary  subcutaneous  angiomata,  which 
are  located  in  the  neighborhood  of  the  salivary  glands,  but  not  in  the 
glands  themselves.  Hence  the  diagnosis  "  angioma  of  the  salivary 
glands"  is  unquestionable  only  if  an  involvement  of  the  gland-tissue 
has  been  proved  by  microscopical  examination. 

Symptoms. — Clinically  the  tumors  behave  just  like  ordinary  subcu- 
taneous angiomata.  Like  these  they  show  a  tendency  to  increase  rapidly, 
and  hence  demand  treatment. 

Treatment. — The  smaller  angiomata  are  preferably  extirpated,  yet 
in  all  cases  operated  upon,  the  hemorrhage  from  the  salivary  tissue 
was  very  considerable,  though  not  dangerous.  If  the  tumor  is  too  large 
or  the  child  too  weak  for  extirpation,  alcohol  injections  or  electrolysis 
with  long  needles  penetrating  large  areas  of  the  angioma  are  indicated. 

Lymphangioma. — The  salivary  glands  may  also  be  the  seat  of  lymph- 
angioma.  Cases  have  been  observed  by  Lannelongue  and  Achard. 
They  found  prominent,  fluctuating,  compressible,  and  transparent 
tumors  in  the  parotid  region,  which  in  places  showed  a  slightly  bluish 
tinge.  By  a  histological  examination  these  authors  proved  that  they 
were  indeed  dealing  with  lymphangiomata ;  they  give  an  instructive 
illustration,  which  shows  well-preserved  parotid  tissue  in  the  septa 
between  the  cavernous  spaces.  The  diagnosis  "  lymphangiomata  "  was 
aided  by  inflammatory  attacks  where  they  were  present.  The  safest 
treatment  is  extirpation  if  this  is  possible. 

Lipoma. — We  must  distinguish  between  fatty  tumors  taking  their 
origin  from  the  interlobular  connective  tissue  of  a  salivary  gland  and 
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those  developing  within  the  capsular  space  of  the  gknd.  Only  the  former 
are  to  be  regarded  true  lipomata  of  the  salivary  glands.  Walzberg  has 
observed  a  case  of  this  kind  in  the  parotid  of  a  man  thirty  years  old. 

The  true  lipomata  of  the  salivary  glands  stand  in  contrast  to  those 
which  have  developed  in  the  interior  of  the  capsule,  but  not  from  the 
tissue  of  the  gland  itself.  They  are  separated  from  the  latter  by  a  dis- 
tinct layer  of  connective  tissue.  They  have  been  observed  exclusively 
about  the  parotid,  and  either  cover  the  gland  (Hamilton,  v.  Bruns)  or 
lie  beneath  it  and  elevate  it.  In  the  former  case,  and  strangely  in  the 
latter  as  well,  they  can  impress  one  as  subcutaneous  lipomata.  (Demar- 
quay).  The  salivary  gland  itself  is  generally  more  or  less  atrophied  by 
the  pressure  of  the  tumor. 

Treatment. — Extirpation  in  Walzberg's  case  was  not  easy  on  account 
of  the  intimate  relation  of  the  lipoma  to  the  parotid  gland ;  with  encapsu- 
lated fatty  tumors  it  will  naturally  be  simple. 

Fibroma. — Pure  fibromata  may  grow  from  the  salivary  glands  as  else- 
where, but  they  are  rare,  for  most  of  the  tumors  which  were  formerly 
described  as  fibroids  probably  belong  to  the  typical  mixed  growths.  The 
fibromata  are  firm  growths,  whose  cut  surface  is  reddish- white  and  occa- 
sionally shines  like  mother-of-pearl.  Clinically  they  can  hardly  be  differ- 
entiated from  the  benign  mixed  tumors,  hence  do  not  require  a  separate 
discussion.1 

Myxoma. — It  is  very  doubtful  whether  pure  myxomata  of  the  salivary 
glands  really  exist,  and  Kaufmann's  opinion  that  the  salivary  glands 
are  no  more  the  seat  of  a  pure  myxoma  than  they  are  of  a  pure  enchon- 
droma  is  probably  correct.  Most  all  " myxomata"  are  mixed  tumors 
which  are  merely  characterized  by  an  especially  abundant  development 
of  mucous  tissue.  At  any  rate  there  is  no  clinical  difference  between 
pure  myxomata  and  mixed  tumors  containing  much  mucous  tissue. 

Sarcoma. — Pure  sarcomata  of  the  salivary  glands  are  rare;  they  occur 
as  fibrosarcomata,  spindle-cell  sarcomata,  round-cell  sarcomata,  and 
melanosarcomata.  Bilateral  growths  have  been  observed.  Leaving  out 
the  melanosarcomata,  it  may  be  difficult  to  distinguish  sarcomata  from 
mixed  tumors,  since  the  course  of  the  latter  may  be  just  like  that  of  the 
former.  There  may  even  be  a  great  histological  resemblance  between 
the  two  classes  of  tumors. 

Symptoms. — Clinically,  sarcoma  of  the  salivary  glands  is  like  that 
of  other  organs.  A  fibrosarcoma  is  relatively  benign.  It  forms  rounded 
tumors,  of  the  size  of  a  hazelnut  to  that  of  a  fist;  the  surface  is  rather 
regular,  less  often  nodular,  and  consistence  is  generally  firm.  Since  the 
tumors  contain  more  cellular  portions  and  sometimes  even  cysts,  resistant 
parts  may  alternate  with  soft  and  fluctuating  areas.  The  cut  surface  of 
a  fibrosarcoma  is  very  much  like  that  of  a  fibroma;  it  is  yellowish-white 
or  reddish  and  distinctly  fibrous.  Owing  to  the  fact  that  larger  masses 
of  cells  may  be  interposed  between  the  strands  of  fibres,  the  usually 

1  Prudden  (American  Journal  of  the  Medical  Sciences,  vol.  Ixxxv.,  I8s:{)  has  observed  a  rhabdo- 
myoma  of  the  parotid  in  a  boy  seven  yearn  old,  yet  the  case  does  not  appear  free  from  doubt. 
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smooth  surface  may  show  a  tabulated  structure;  if  the  cellular  portions 
project  above  the  level  of  the  incision,  it  appears  granular.  Fibro- 
sarcomata  are  always  encapsulated,  hence  their  extirpation  is  not  diffi- 
cult. 

Spindle-cell  sarcomata  may  also  be  well  circumscribed  and  admit  of 
ready  enucleation,  yet  they  are  not  always  of  this  relatively  benign  char- 
acter, especially  when  spindle  and  round  cells  are  both  present.  In  the 
latter  case  and  where  the  tumor  is  made  up  of  round  cells  alone,  the 
course  is  often  exceedingly  malignant.  When  involving  the  submax- 
illary  gland,  they  may  break  through  the  skin  or  into  the  cavity  of  the 
mouth. 

Diagnosis. — These  malignant  growths  may  occasionally  give  rise  to 
great  difficulties  in  diagnosis ;  they  may  especially  be  mistaken  for  inflam- 
matory processes  when  they  diffuse  themselves  over  the  entire  gland 
in  a  short  time,  as  is  usually  the  case.  In  a  case  observed  by  Steinthal 
the  direct  transition  of  a  chronic  inflammatory  into  a  sarcomatous  process 
could  be  followed  up  microscopically  by  repeated  exploratory  excisions. 
Even  a  histological  examination  may  be  unable  to  distinguish  between 
sarcomata  of  the  salivary  glands  and  those  developing  from  the  lymph- 
nodes  of  the  parotid  and  submaxillary  region.  Concerning  the  differ- 
ential diagnosis  of  malignant  tumors  of  the  salivary  glands,  see  page  653. 

Treatment. — The  extirpation  of  tumors  of  this  kind  must  invariably 
include  a  complete  removal  of  the  corresponding  salivary  gland.  This 
may  be  very  difficult  and  gives  little  hope  of  a  permanent  cure. 

As  everywhere  else,  the  most  unfavorable  form  of  sarcoma  is  the 
melanosarcoma.  It  is  occasionally  characterized  here  by  an  enormous 
amount  of  pigment. 

Mixed  Tumors. 

Mixed  tumors  are  the  most  important  of  all  the  tumors  of  the  salivary 
glands.  They  relatively  often  involve  the  parotid,  less  frequently  the 
submaxillary.  It  is  not  known  with  certainty  whether  or  not  they  affect 
the  sublingual  gland.  Perhaps  some  of  the  sublingual  tumors  described 
as  adenomata  really  belong  to  this  group. 

Pathology. — Mixed  tumors  of  the  salivary  glands  are  generally  well 
encapsulated  and  their  cut  surface  shows  a  manifold  structure.  Next 
to  cellular,  sarcomatous,  and  carcinomatous  portions  are  found  mucous 
tissue  and  very  characteristic  inclusions  of  cartilage,  which  may  be  so 
abundant  that  microscopically  the  tumor  may  appear  like  a  pure  enchon- 
droma.  The  formation  of  cysts  is  rather  frequent,  calcification  and 
ossification  less  so.  The  seat  of  the  tumor  within  the  salivary  gland 
varies;  it  may  develop  in  its  centre  and  be  surrounded  on  all  sides  by 
gland-tissue ;  it  may  be  placed  outside  of  the  gland  and  cause  a  depression 
upon  its  surface;  or,  finally,  it  may  be  connected  with  the  gland  by  means 
of  a  pedicle.  Occasionally  the  connection  is  so  loose  that  one  may  doubt 
the  salivary  origin  of  the  tumor.  In  order  to  be  sure  of  this,  one  must 
at  any  rate  find  the  tumor  beneath  the  parotid  fascia  in  case  of  the  parotid 
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gland.  The  direction  in  which  the  tumor  will  continue  to  grow  varies 
with  the  site  o'f  development.  For  instance,  if  the  tumor  starts  from 
the  upper  and  inner  glandular  portions  of  the  submaxillary  gland,  the 
floor  of  the  mouth  will  project;  from  the  parotid  the  growth  can  extend 
to  the  pharynx  (Perier,  Mixter),  or  it  may  appear  upon  the  middle  of 
the  cheek  if  it  originates  from  an  accessory  parotid.  In  rare  cases  mul- 
tiple tumor  formations  may  occur  in  the  parotid  as  well  as  in  the  sub- 
maxillary;  this  explains  that  a  recurrence,  also  of  a  benign  character, 
may  sometimes  appear  after  the  extirpation  of  a  benign  form  of  the 
tumor. 

The  nature  of  mixed  tumors  is  not  yet  settled.  It  has  already  been 
mentioned  that  two  opposite  views  are  held;  according  to  one  the  tumors 
are  of  connective-tissue  origin,  according  to  the  other  they  consist  of 
both  epithelial  and  connective-tissue  elements. 

The  adherents  of  the  first  theory,  which  is  supported  by  Kaufmann, 
Nasse,  and  Volkmann,  regard  the  mixed  tumors  as  endotheliomata. 
They  are  of  the  opinion  that  true  epithelial  cells  do  not  occur  in  the 
tumors,  that  the  epithelial-like  strands  characteristic  of  mixed  tumors 
are  really  the  descendants  of  the  endothelial  cells  and  hence  of  the  same 
class  as  the  fixed  connective-tissue,  cartilage  cells,  and  mucous  cells. 
Volkmann  thinks  that  the  epithelial-like  cells  can  arise  from  proliferated 
cartilage  cells  and  mucous  cells  just  as  they  can  be  proliferation  of  endo- 
thelial cells,  owing  to  their  genetic  equivalency;  on  the  other  hand,  they 
can  also  form  cartilaginous,  mucous,  and  fibrillary  connective  tissue. 

Opposed  to  this  view  there  is  another,  encouraged  chiefly  by  French 
authors,  according  to  which  mixed  tumors  of  the  salivary  glands  contain 
epithelial  as  well  as  connective-tissue  elements.  Recently  this  theory 
has  found  more  adherents,  even  in  Germany.  Among  these  are  Wilms 
and  Hinsberg  in  particular,  whose  investigations  deserve  especial  atten- 
tion on  account  of  their  embryological  basis.  It  does  not  lie  within  the 
scope  of  this  text-book  to  discuss  these  difficult,  purely  pathological 
questions  with  more  detail,  yet  the  author  cannot  fail  to  refer  particularly 
to  the  comprehensive  investigations  of  Wilms. 

Whether  one  looks  upon  the  strands  of  cells  in  these  tumors  as  endo- 
thelial or  epithelial,  one  must  confess  that  the  mixed  salivary  tumors 
afford  much  that  is  in  favor  of  the  theory  of  germinal  displacement. 
With  Konig  one  has  the  impression  that  the  cartilaginous  or  even  osseous 
tissue  within  the  salivary  gland  is  something  entirely  foreign. 

Etiology. — Mixed  tumors  generally  appear  during  the  second  and 
third  decades,  but  their  congenital  occurrence  has  been  observed,  and 
on  the  other  hand  they  have  been  seen  to  develop  in  old  age.  The  male 
sex  is  affected  somewhat  more  frequently  than  the  female.  The  left-sided 
salivary  glands  are  diseased  more  often  than  the  right.  Inheritance  has 
no  influence.  Injuries  and  inflammations  are  regarded  as  etiological 
factors;  it  is  particularly  stated  of  the  latter  that  they  predispose  the 
salivary  glands  to  tumor  formation. 

Symptoms. — Clinically  the  mixed  tumors  in  the  large  majority  of 
cases  are  sharply  circumscribed  and  well  defined  from  the  surroundings. 
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Their  seat  varies  according  to  the  part  of  the  gland  to  which  they  belong. 
If  they  involve  the  anterior  portion  of  the  parotid,  the  lateral  parts  of 
the  cheek  will  stand  out;  if  seated  in  the  middle  of  the  gland,  they  will 
surround  the  external  ear  from  below,  elevate  the  auricle  in  a  charac- 
teristic manner,  and  may  even  obliterate  its  lower  portion  if  they  are 
sufficiently  large.  (Fig.  271.)  In  another  case  the  tumor  may  fill  the 
retromaxillary  fossa,  and  extend  to  the  neck,  as  well  as  forward  over 
the  lower  jaw  and  backward  over  the  sternomastoid  (Kaufmann).  It 
has  already  been  mentioned  that  they  may  chiefly  develop  toward  the 
pharynx.  If  the  tumor  has  its  starting  point  in  the  submaxillary  gland, 
more  or  less  of  it  will  appear  beneath  the  margin  of  the  jaw  in  the 
submaxillary  region.  (Fig.  272.)  A  protrusion  toward  the  mouth  is  rare; 
if  it  occurs,  an  external  tumor  can  be  detected  at  the  same  time. 


FIG.  271. 


FIG.  272. 


Mixed  tumor  of  the  parotid.     (After  a  case  in         Mixed  tumor  of  the  submaxillary  gland, 
v.  Bruns'  clinic.)  (After  a  case  in  v.  Bruns'  clinic.) 


Mixed  tumors  may  attain  a  very  considerable  size;  about  the  parotid 
they  have  been  seen  almost  as  large  as  a  man's  head,  and  about  the 
submaxillary,  of  the  volume  of  a  child's  head.  The  form  is  rounded, 
or  oval  and  elongated;  the  surface  is  smooth  and  occasionally  lobulated 
where  there  is  no  cartilage,  and  generally  very  nodular  where  there  is. 
The  consistence  varies.  Some  mixed  tumors,  especially  those  which 
contain  much  mucous  tissue,  are  distinctly  pseudofluctuating,  even 
when  no  real  softening  can  as  yet  be  detected  macroscopically.  On  the 
other  hand,  tumors  with  much  cartilage  have  a  very  firm  consistency, 
which  does  not,  however,  seem  to  be  uniform,  for  besides  the  cartilagi- 
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nous  portions  there  will  also  be  soft  and  almost  fluctuating  areas,  espe- 
cially at  the  summits  of  the  larger  eminences.  The  free  mobility  of  the 
tumor  under  the  skin  and  upon  the  deeper  parts  is  characteristic. 

The  disturbances  caused  by  the  tumors  are  generally  slight  as  long 
as  they  have  not  reached  an  excessive  size  and  have  not  changed  their 
benign  character.  They  are  seldom  tender  on  pressure,  while  spon- 
taneous radiating  pains  are  occasionally  complained  of.  A  marked 
increase  of  salivary  secretion  has  repeatedly  been  observed,  especially 
where  the  submaxillary  gland  was  affected;  this  salivation  can  be  so 
troublesome  that  the  patients  demand  an  operation  for  this  symptom 
alone  (Rengrueber).  Difficulty  in  chewing  and  swallowing  accompanies 
submaxillary  tumors  which  have  spread  markedly  toward  the  mouth. 
Difficulty  in  swallowing  arid  breathing  was  observed  in  exceptional  cases 
when  a  submaxillary  tumor  elevated  the  floor  of  the  mouth  and  pressed 
the  base  of  the  tongue  against  the  posterior  pharyngeal  wall,  or  when  a 
parotid  tumor  developed  chiefly  toward  the  pharynx.  A  parotid  tumor 
may  also  compress  the  auditory  meatus  and  diminish  hearing;  it  can 
cause  facial  paralysis,  but  only  when  the  benign  tumors  have  attained 
a  very  considerable  size. 

All  these  disturbances  are  not,  however,  observed  frequently;  in  gen- 
eral the  patients  are  troubled  but  little,  and  there  are  only  two  reasons 
which  bring  the  patient  to  the  surgeon,  the  disfigurement  and  the  in- 
creased growth  which  generally  comes  on  after  some  time.  In  the  first 
years  the  increase  in  size  is  extremely  slow;  in  parotid  and  submaxillary 
tumors  eight  years  on  the  average  elapsed  between  the  time  the  tumor 
was  first  noticed  and  the  operation.  The  increased  growth,  developing 
as  it  does  without  known  cause,  brings  the  patients  to  the  surgeon  much 
sooner  than  the  disfigurement,  to  which  they  become  accustomed.  And 
this  acceleration  of  growth  is  indeed  a  symptom  which  should  cause 
apprehension.  Frequently  the  tumors  retain  their  harmless  character 
with  it,  but  it  also  occurs  not  infrequently  that  the  originally  benign 
tumor  suddenly  turns  exceedingly  malignant.  It  recurs  very  soon 
and  kills  the  patient  in  a  surprisingly  quick  time  by  metastasis  in  the 
lymph-nodes  and  the  inner  organs.  Besides  such  secondarily  malig- 
nant tumors  there  are  also  mixed  growths  which  are  malignant  from 
the  start;  clinically  they  are  closely  allied  to  pure  sarcomata  and  car- 
cinomata.  It  is  a  remarkable  fact  that  the  non-cartilaginous  neoplasms 
show  a  much  higher  percentage  of  malignancy  than  those  which  contain 
cartilage,  at  least  as  far  as  the  submaxillary  gland  is  concerned. 

Diagnosis. — The  general  diagnostic  characteristics  of  mixed  tumors 
are  not  very  marked.  Their  position  as  well  as  many  other  signs, 
has  as  little  diagnostic  value  as  the  age  of  the  patient;  but  if  several 
symptoms  are  present  at  the  same  time,  one  can  make  a  probable 
diagnosis  of  benign  mixed  tumor  of  the  parotid  or  submaxillary. 
This  applies  to  cases  in  which  a  tumor  has  been  evident  in  the  re- 
spective regions  for  years;  where  the  growth  has  been  slow  and  has 
perhaps  increased  after  the  tumor  had  been  in  existence  for  some 
time,  and  where  the  examination  shows  a  freely  movable  growth  which 
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has  never  been  the  seat  of  marked  disturbances  and  which  is  covered 
by  normal  skin,  and  is  neither  tender  nor  spontaneously  painful.  The 
diagnosis  is  certain  if  the  characteristic  nodular  surface  and  firm  con- 
sistence of  cartilaginous  tumors  are  present.  A  symptom  of  great  value 
for  the  diagnosis  is  the  free  mobility  upon  the  underlying  structures; 
it  can  even  be  elicited  as  a  rule  with  the  largest  benign  growths.  Sur- 
geons should  never  fail  to  examine  tumors  of  the  submaxillary  region 
from  the  mouth,  since  in  this  way  important  facts  may  be  learned  con- 
cerning the  relation  of  the  tumor  to  the  salivary  gland,  and  the  diagnosis 
may  also  be  assisted  in  other  ways. 

Above  all,  benign  mixed  tumors  must  be  differentiated  from  lymph- 
omata.  Of  these,  only  a  few  rare  forms  come  into  consideration  here, 
such  as  lymphatic  tuberculosis,  which  remains  restricted  to  one  lymph- 
node,  and  certain  glandular  hyperplasiae,  which  also  involve  only  one 
gland  and  which  are  characterized  by  a  slow,  painless  course  and  absence 
of  all  tendency  to  break  down.  They  occur  in  apparently  healthy  indi- 
viduals as  a  result  of  long-continued  irritation,  and  since  they  generally 
do  not  attain  a  considerable  size,  they  are  only  of  importance  in  the 
differential  diagnosis  of  the  smaller  salivary  tumors.  Finally  must  be 
mentioned  a  rare  form  of  hard,  malignant  lymphoma  described  by 
Riedel.  Here  there  is  at  first  an  enlargement  of  a  single,  isolated  gland, 
which  may  possibly  be  extirpated;  the  typical  symptoms  of  malignant 
lymphoma  only  come  on  much  later. 

Besides  lymphatic  tumors,  the  following  conditions  may  be  mistaken 
for  salivary  growths :  in  the  parotid  the  rare  enchondromata  of  the  audi- 
tory meatus  and  lipomata  lying  upon  the  parotid;  in  the  submaxillary 
gland,  fibromata  of  the  neck  if  they  involve  the  submaxillary  region. 

The  differential  diagnosis  from  other  salivary  diseases  includes  a  few 
rare  tumors,  such  as  adenomata  and  fibromata,  which  clinically  cannot 
be  distinguished  from  mixed  tumors;  and,  above  all,  the  cysts.  The 
consistence  of  many  of  the  tumors  may  so  closely  suggest  fluctuation 
that  only  an  exploratory  puncture  will  decide  whether  or  not  the  surgeon 
is  dealing  with  a  cyst.  This  refers  especially  to  tumors  containing 
mucous  tissue;  but  in  order  to  simulate  fluctuation  it  is  by  no  means 
necessary  that  the  mucous  parts  predominate  or  that  they  lead  to  cyst 
formation. 

The  differential  diagnosis  of  the  primary  or  secondary  malignant 
mixed  tumor  is  more  difficult  than  that  of  the  benign  tumors  of  this 
group.  In  order  to  avoid  repetition  the  diagnosis  of  all  malignant 
tumors  will  be  discussed  together  under  carcinomata. 

Prognosis. — The  prognosis  of  mixed  tumors  is  in  general  a  favorable 
one,  but  one  must  always  remember  that  innocent  tumors,  which  in  the 
course  of  years  have  slowly  increased  in  size,  may  suddenly  turn  malig- 
nant and  then  run  a  course  which  could  not  be  more  malignant  in  the 
most  severe  type  of  sarcoma.  For  submaxillary  tumors  the  author 
estimates  that  this  phenomenon  of  sudden  malignancy  occurs  in  about 
11  per  cent,  of  the  cases,  hence  a  more  rapid  growth  of  the  tumors  must 
always  be  regarded  as  an  ominous  sign.  If  a  benign  mixed  tumor  recurs 
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after  it  has  been  extirpated,  this  in  itself  is  no  proof  that  the  tumor  has 
changed  its  character,  for  the  recurrence  has  been  known  to  retain  the 
benign  character  of  the  original  growth.  These  recurrences  find  their 
explanation  in  that  portions  of  the  capsule  or  of  the  tumor  have 
remained  behind  after  the  operation.  It  may  also  happen  that  there  are 
multiple  tumors  and  that  nodules  have  been  overlooked,  or  finally  there 
may  be  a  certain  disposition  toward  tumor  formation  on  the  part  of  the 
mother-tissue.  But  the  recurrences  after  the  extirpation  of  the  origin- 
ally benign  tumors  may  also  show  a  very  malignant  tendency  and  may 
rapidly  grow  to  such  dimensions  that  further  operating  is  impossible. 
The  less  common  primary  malignant  mixed  tumors  have  the  same  prog- 
nosis as  pure  sarcomata  or  cellular  carcinomata,  from  which  they  can 
hardly  be  distinguished  clinically. 

Treatment. — The  treatment  consists  in  extirpation,  which  should  be 
performed  as  early  as  possible,  since  one  can  never  guarantee  the 
benign  character  of  the  growth.  In  benign  encapsulated  tumors  the 
technic  is  exceedingly  simple,  but  the  capsule  must  always  be  removed 
completely  with  the  tumor  to  guard  against  recurrence.  In  case  of  the 
parotid  the  facial  nerve  should  be  taken  into  consideration;  it  can  be 
avoided  in  most  cases  by  dividing  only  the  soft  parts  covering  the  tumor 
with  a  knife  down  to  the  capsule,  and  then  dissecting  out  the  growth 
bluntly  with  a  closed,  curved  scissors.  Where  the  tumor  is  surrounded 
on  all  sides  by  parotid  tissue,  the  surgeon  must  proceed  more  carefully, 
and  all  larger  branches  of  the  facial  nerve  should  be  lifted  off  bluntly 
as  soon  as  they  come  to  view;  in  such  cases  it  is  advisable  to  carry  the 
incision  parallel  to  the  direction  of  the  nerve.  In  tumors  of  the  sub- 
maxillary  gland  it  is  desirable  to  combine  the  technically  simple  extir- 
pation of  the  gland  with  the  removal  of  the  tumor  to  be  certain  that  all 
is  removed.  Malignant  mixed  tumors  require  the  same  treatment  as 
other  malignant  neoplasms  of  the  salivary  glands — that  is,  the  entire 
gland  must  be  removed  even  where  it  is  the  parotid. 

Epithelial  Tumors. 

Adenoma. — Opinions  are  still  divided  as  to  whether  adenomata  of 
the  salivary  glands  occur;  some  of  the  more  recent  authors,  as  Volkmann, 
believe  that  most  of  these  tumors  belong  to  the  mixed  growths.  As 
opposed  to  this  it  must  be  stated  that  Nasse  has  seen  4  pure  adenomata 
of  the  parotid,  and  that  there  can  be  no  doubt  as  to  the  correctness  of 
his  observations;  yet  it  is  probable  that  many  other  cases  described  as 
adenomata  really  should  be  classed  among  the  group  of  mixed  tumors. 
Adenomata  of  all  three  large  salivary  glands,  including  the  sublihgual 
(Wagner,  Nicoladoni),  have  been  observed.  Clinically  they  differ  very 
little  from  mixed  tumors;  they  generally  grow  slowly,  are  encapsulated 
and  of  glandular  appearance,  and  occasionally  have  a  remarkably  soft 
consistence,  so  that  their  contents  exude  in  masses  not  unlike  granular, 
boiled  rice  when  the  capsule  tears.  Wolfler  observed  a  peculiar,  locally 
malignant  adenoma  of  the  submaxillary  gland  in  a  man  fifty  years  old. 
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The  tumor  recurred  twice,  and  finally  was  inoperable  on  account  of  its 
local  extension ;  metastases  did  not  occur  and  the  lymph-nodes  were  not 
involved. 

Even  in  the  more  recent  text-books  hypertrophy  of  the  salivary  glands 
is  still  spoken  of  as  a  distinct  form  of  tumor.  It  is  very  possible  that  there 
is  a  true  hypertrophy  of  these  organs,  but  it  is  probably  not  common 
and  most  cases  described  under  this  name  are  in  all  likelihood  real 
tumors  or  chronic  inflammatory  processes. 

Carcinoma. — Though  relatively  rare,  carcinomata  are  the  most  impor- 
tant tumors  of  the  salivary  glands,  next  to  the  mixed  tumors.  They 

FIG.  273. 


Carcinoma  of  the  parotid  in  a  man  aged  seventy-six  years. 

most  frequently  involve  the  parotid,  considerably  less  often  the  sub- 
maxillary.  Concerning  carcinoma  of  the  sublingual  gland  the  opinions 
are  divided,  for  some  authors  consider  them  rare,  while  others  believe 
that  many  cancers  of  the  floor  of  the  mouth  start  from  this  gland.  At 
any  rate  there  is  no  clinical  difference  between  carcinomata  of  the  sub- 
lingual  gland  and  those  of  the  floor  of  the  mouth,  and  it  will  suffice  if 
reference  is  made  to  the  latter. 

Formerly  most  tumors  of  the  salivary  glands  were  considered  to  be 
carcinomata.  The  great  similarity  of  parts  of  mixed  tumors  and  car- 
cinomata has  already  been  mentioned.  Hence  it  must  be  asserted  that 
pathologically  a  tumor  can  only  be  looked  upon  as  a  salivary  carcinoma 
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if  the  direct  development  of  the  epithelial  tabs  and  strands  from  the 
epithelial  elements  of  the  gland  is  evident.  It  may  be  difficult  for  the 
microscopist  to  decide  whether  he  is  dealing  with  a  primary  carcinoma 
of  the  salivary  glands  when  a  carcinoma  of  the  neighborhood  extends 
to  the  glands  or  when  a  malignant  mixed  tumor  of  carcinomatous  appear- 
ance has  diffusely  infiltrated  them. 

According  to  Konig,  the  salivary  glands  are  most  often  the  seat  of 
carcinomata  rich  in  cells.  At  first  a  few  lobules  of  the  gland  degenerate ; 
these  become  more  and  more  numerous  and  turn  into  masses  of  cells 
which  extend  over  the  borders  of  the  gland  into  the  neighborhood.  The 
stroma  of  these  carcinomata  is  slightly  developed;  they  are  medullary 
in  character  and  show  an  acinous  structure.  Tubular  carcinomata, 
according  to  Konig,  develop  more  from  the  salivary  ducts.  They  form 
long  tubes  lined  with  cylindrical  epithelium;  epithelial  pearls  are  found 
at  their  ends  and  proliferating  connective  tissue  projects  warty  excres- 
cences into  their  lumen  from  without.  This  gives  rise  to  a  structure 
reminding  one  of  cystosarcoma  phyllodes  mammae  (O.  Weber). 

Scirrhus  has  also  been  observed  to  involve  the  salivary  glands  besides 
these  cellular  forms,  which  constitute  the  true  medullary  carcinomata; 
pathologically  it  corresponds  in  every  way  to  that  of  the  breast. 

Symptoms. — Clinically  it  is  desirable  to  distinguish  between  scirrhus 
and  medullary  carcinomata. 

Scirrhus  of  the  salivary  glands  generally  develops  at  an  advanced  age 
and  affects  men  more  frequently  than  women.  Clinically  it  resembles 
scirrhus  of  the  breast — that  is,  the  tumor  formation  is  less  evident  than 
the  cicatricial  contraction  of  the  entire  neighborhood.  In  marked  cases 
of  scirrhus  of  the  parotid  the  site  of  the  carcinoma  is  somewhat  sunken 
and  folds  of  skin  radiate  to  this  central  depression.  This  distinct  cica- 
tricial contraction  probably  accounts  for  the  very  early  development  of 
facial  paralysis  in  scirrhous  carcinomata.  Besides  this  "squirrhe  atro- 
phique,"  the  French  also  distinguish  a  " squirrhe  en  plaque"  in  the 
parotid  region.  In  the  latter  the  skin  is  affected  over  a  wider  area  and 
converted  into  a  hard,  leather-like  plate.  It  is  analogous  to  the  cancer 
en  cuirasse  of  the  breast,  and  the  armor-like  induration  extends  to  the 
neck  and  the  region  of  the  mastoid  process,  so  that  a  kind  of  torticollis 
with  marked  restriction  in  the  movements  of  the  head  follows  (Michaux). 
The  lymph-nodes  of  the  neck  are  affected  relatively  late  in  scirrhous 
cancer  of  the  salivary  glands;  they  generally  do  not  attain  a  large  size, 
but  may  form  a  continuous  chain  from  the  parotid  to  the  supraclavicular 
fossa. 

The  course  of  the  cellular  growth,  the  so-called  medullary  cancers, 
is  quite  different.  Every  now  and  then  quite  young  individuals  suffer 
from  this  form  of  carcinoma,  in  which  the  proliferation  and  tumor 
formation  are  the  main  features.  The  skin  here  is  not  retracted,  but 
pushed  outward,  and  it  has  a  tense,  glistening  appearance,  suggesting 
an  inflammatory  process.  In  a  relatively  short  time  it  is  perforated 
(Fig.  274),  and  this  is  followed  by  suppuration  and  occasionally  profuse 
hemorrhage.  In  contrast  to  the  scirrhus,  the  tumor  is  of  soft  consistence. 
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Medullary  carcinoma  of  the  parotid.     (After 
a  case  in  v.  Bruns'  clinic.) 


The  lymph-nodes  are  involved  early;  particularly  with  ulcerating  car- 
cinomata  they  may  grow  to  tumors  of  considerable  size.  On  the  other 
hand,  the  facial  nerve  is  involved  later  than  in  the  scirrhous  form. 

Disturbances  and  marked  functional  derangements  are  present  in 
all  carcinomata,  especially  in  those  of  the  parotid.  The  facial  paralysis 
in  scirrhus  of  the  parotid  need 

not    always    involve    the   chief  FIG.  274. 

trunk,  but  may  be  limited  to 
several  branches;  it  is  not 
always  caused  by  direct  de- 
struction of  the  nerve,  since  it 
may  also  result  from  compres- 
sion of  cicatricial  tissue.  Pains 
are  usually  present;  in  general 
they  are  more  severe  in  the 
rapidly  proliferating  forms,  but 
they  may  be  severe  in  advanced 
scirrhus.  They  may  be  the  main 
feature  of  the  disease  and  can 
become  unendurable;  they  may 
radiate  toward  the  face,  mastoid 
process,  front  and  back  of  the 
neck.  Besides  this  there  are 
disturbances  of  hearing,  diffi- 
culty in  speaking,  chewing,  swallowing,  and  breathing,  the  latter  espe- 
cially when  carcinoma  of  the  parotid  or  its  metastases  in  the  glands  ex- 
tend to  the  pharynx,  and  when  a  carcinoma  of  the  submaxillary  spreads 
chiefly  toward  the  oral  cavity.  It  has  already  been  mentioned  that  a 
kind  of  torticollis  may  sometimes  be  observed  in  scirrhous  carcinomata 
of  the  parotid. 

Prognosis. — The  prognosis  of  carcinomata  of  the  salivary  glands  is 
not  good,  and  permanent  cures  after  operations  are  rare  even  in  the 
scirrhous  type.  In  the  latter  the  course  of  the  disease  is  relatively  favor- 
able as  far  as  local  extension  and  involvement  of  the  lymph-nodes  are 
concerned,  and  many  years  frequently  elapse  before  the  patients  die. 
According  to  Konig,  there  may  even  be  very  slowly  growing  carcinomata 
in  old  individuals  which  involve  the  facial  nerve  only  later,  and  which 
still  admit  of  a  partial  operation,  an  extirpation  of  the  diseased  part  of 
the  parotid.  The  course  is  quite  different  in  the  encephaloid  cancers, 
which  belong  to  the  most  malignant  class  of  tumors.  They  generally 
kill  in  several  months  by  rapid  local  extension,  hemorrhage  from  the 
ulcerating  mass,  by  quick  spreading  by  way  of  the  lymph-nodes,  and 
by  the  formation  of  metastases.  The  latter  are  frequently  very  exten- 
sive; in  a  case  of  carcinoma  of  the  submaxillary  gland  observed  by 
Zahn  the  secondary  tumors  involved  the  bones  exclusively. 

Diagnosis  of  Malignant  Tumors  of  the  Salivary  Glands. — The  diag- 
nosis of  malignant  tumors  of  the  salivary  glands  may  be  very  difficult. 
This  does  not,  of  course,  apply  to  those  well-marked  and  advanced  cases 
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in  which  an  encephaloid  carcinoma  has  perforated  the  skin  and  the 
proliferating  tumor  masses  project  through  it,  or  in  which  a  typical 
scirrhus  exerts  traction  on  all  sides  as  it  shrinks.  The  diagnosis  is  diffi- 
cult where  the  process  has  not  yet  advanced  so  far,  and  it  is  just  in  such 
cases  that  an  operation  is  indicated. 

First  of  all,  the  surgeon  must  differentiate  inflammatory  processes, 
especially  the  "inflammatory  tumors"  described  above  and  other  sub- 
acute  and  chronic  inflammations;  furthermore,  tuberculous  and  syphi- 
litic disease  of  the  salivary  glands.  A  very  malignant  sarcoma,  or  a 
malignant  mixed  tumor,  perhaps  even  a  medullary  carcinoma  which 
spreads  rapidly  over  the  entire  gland  and  becomes  adherent  to  the  skin 
and  surroundings,  may  impress  one  clinically  as  an  inflammatory 
process.  Neither  age,  swelling  of  the  lymph-nodes,  nor  tenderness 
gives  a  clue  as  to  the  one  or  the  other  of  these  affections;  at  best  a 
facial  paralysis  occurring  in  a  disease  of  the  parotid  can  be  guardedly 
employed  for  the  diagnosis  of  "malignant  tumor";  it  generally,  how- 
ever, is  only  a  late  symptom  of  these  tumors. 

Sometimes  it  is  still  more  difficult,  though  less  important,  to  deter- 
mine if  a  malignant  tumor  develops  from  the  salivary  glands  or  not. 
This  refers  particularly  to  lymphosarcomata  of  the  submaxillary,  and, 
above  all,  the  parotid  region.  Konig  has  drawn  attention  to  the  diffi- 
culty of  this  differentiation  in  particular. 

Secondary  cancer  of  the  glands  is  mistaken  only  on  superficial  exam- 
ination. Carcinoma  of  the  submaxillary  gland  must  also  be  differen- 
tiated from  branchial  carcinoma,  which  for  a  long  time  was  considered 
a  submaxillary  cancer.  In  advanced  cases  both  may  be  difficult  to 
distinguish,  but  the  majority  of  branchial  cancers  are  not  seated  so  high 
as  those  of  the  submaxillary,  and  where  the  tumor  is  extensive  the 
history  points  to  the  gland  as  the  site  of  origin. 

The  differentiation  of  malignant  tumors  from  inflammatory  processes 
is  the  most  important  of  all.  Certainty  can  often  be  obtained  only  by 
means  of  an  exploratory  excision. 

Treatment. — As  soon  as  the  diagnosis  of  "malignant  tumor"  is  made 
the  treatment  consists  in  total  extirpation  of  the  salivary  gland  in 
question,  in  conjunction  with  removal  of  the  diseased  lymph-nodes  and 
other  secondary  foci. 

Only  in  certain  rare,  exceptional  cases  is  a  partial  operation  per- 
mitted in  cancer  (Konig),  as  when  a  hard,  slowly  increasing  car- 
cinoma of  the  parotid  in  old  people  has  still  left  the  facial  nerve 
intact.  In  all  other  cases  the  entire  salivary  gland  must  be  removed, 
since  the  entire  gland  is  to  be  looked  upon  as  infected,  as  in  cancers 
of  other  glandular  organs.  If  the  submaxillary  is  affected,  the  author 
does  not  hesitate  one  moment  to  remove  it  completely,  since  this  is 
easy.  But  in  the  parotid  the  surgeon  must  not  only  consider  the  severity 
of  the  lesion,  but  also  the  complete  paralysis  of  the  facial  nerve  remain- 
ing after  the  operation,  the  dangers  of  this  to  the  eye,  and  the  possi- 
bility of  achieving  a  permanent  cure.  One  should  carefully  select  the 
cases,  for  one  cannot  expect  to  cure  permanently  a  carcinoma  of  the 
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parotid  which  has  extended  to  the  mucous  membrane  of  the  pharynx, 
or  which  has  extensively  involved  the  lymph-nodes;  if  the  large  vessel 
and  nerve-trunks  of  the  neck  are  already  implicated,  the  surgeon  cannot 
even  expect  to  remove  it  radically.  Hence  he  should  only  operate  on 
the  less  advanced  cases,  and  should  not  expose  the  patients  to  so  severe 
an  operation  if  no  marked  advantage  can  be  obtained  by  it. 


TOTAL  EXTIRPATION  OF  THE  PAROTID  AND  SUBMAXILLARY 

GLAND. 

Extirpation  of  the  Parotid  Gland.— The  extirpation  of  the  parotid 
gland  belongs  to  the  technically  difficult  operations,  but  by  proceeding 
slowly  and  carefully  it  can  be  performed  without  considerable  hemor- 
rhage and  without  much  danger.  It  is  advisable  to  do  an  extracapsular, 
and,  if  possible,  a  blunt  extirpation;  if  tense  cords  of  tissue  must  be 
divided  sharply,  these  should  first  be  ligated  if  they  are  suspected  to 
contain  vessels,  and  the  knife  should  be  directed  against  the  gland. 

If  the  surgeon  does  an  intracapsular  operation,  as  Liston  and  Dieffen- 
bach  have  recommended,  it  is  more  difficult  to  check  the  hemorrhage 
from  the  loose  gland-tissue,  and  a  clean,  complete  extirpation  of  the 
gland  is  impossible.  Roser's  plan  of  removing  the  parotid  piecemeal 
is  contrary  to  modern  principles  of  malignant  tumor  extirpation. 

The  skin-incision  runs  vertically  from  above  downward,  directly  in 
front  of  the  tragus;  it  should  be  rather  extensive.  The  author  begins 
at  about  the  level  of  the  upper  insertion  of  the  auricle  and  ends  4  to 
5  cm.  below  the  angle  of  the  jaw,  perhaps  still  deeper  if  the  parotid 
reaches  far  down  the  neck  or  if  extensive  metastases  are  present  in  the 
superficial  and  deep  cervical  glands.  Adherent  portions  of  the  skin  are 
removed  in  the  form  of  an  ellipse.  It  is  advisable  to  add  a  horizontal 
incision  to  the  vertical  one,  which  runs  parallel  to  the  zygomatic  arch 
and  a  finger's  breadth  below  it.  It  should  be  carried  forward  as  far 
as  the  gland  or  an  accessory  parotid  extends.  In  this  way  a  T-shaped 
incision  results.  The  skin-flaps  are  dissected  off  and  the  entire  outer 
surface  of  the  parotid  is  exposed.  The  hemorrhage  is  occasionally  very 
active;  it  is  carefully  checked  so  that  the  field  of  operation  remains 
unobscured. 

After  exposing  the  capsule  the  real  extirpation  of  the  gland  is  begun, 
preferably  at  the  lower  pole,  where  any  lymph-nodes  present  are 
removed,  the  large  superficial  veins  ligated,  and  the  surgeon  then 
proceeds  toward  the  external  carotid.  The  latter  is  either  ligated 
doubly  and  divided  at  once,  or  a  ligature  is  placed  around  it,  which 
can  be  tied  in  case  of  more  abundant  hemorrhage.  It  is  now  advisable 
to  free  slowly  and  carefully  the  gland  from  above  and  from  the  sides 
(Konig) ;  this  will  be  easy  upon  the  masseter.  The  posterior  surface  is 
more  difficult,  since  the  capsule  of  the  gland  is  often  firmly  adherent 
to  the  sternomastoid ;  Faure  recommends  the  removal  of  a  layer  of  this 
muscle,  so  as  to  avoid  opening  the  capsule.  By  proceeding  downward 
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from  above  and  the  sides,  and  carefully  ligating  every  vessel  which  is 
put  on  the  stretch,  the  gland  is  rendered  more  movable;  gradually  it 
becomes  more  and  more  pediculated,  and  finally  only  remains  connected 
with  the  part  of  fascia  going  to  the  pharynx  and  with  the  styloid  process. 
Here  the  surgeon  must  be  particularly  careful,  since  the  trunk  of  the 
external  carotid  must  be  divided,  or,  if  this  can  be  preserved,  at  least 
its  two  terminal  branches,  the  superficial  temporal  and  the  internal 
maxillary;  for,  though  the  external  carotid  may  have  previously  been 
ligated,  it  will  again  be  filled  with  blood.1  The  vessels  which  have  been 
sacrificed  in  the  course  of  an  extirpation  of  the  parotid  are,  outside  of 
a  few  muscular  and  glandular  branches,  the  vense  jugularis  externus, 
facialis  anticus  and  posticus,  the  arteria  transversa  faciei,  auricularis 
posticus,  occipitalis,  temporalis  superficialis,  with  the  anterior  auricular 
branches,  the  arteria  zygomatico-orbitalis,  arteria  maxillaris  internus,  and 
sometimes  the  external  carotid  itself.  The  external  carotid  and  the 
internal  jugular  can  be  saved  in  every  typical  extirpation,  while  the 
trunk  of  the  facial  nerve  must  be  divided. 

After  the  extirpation  drain  carefully  and  suture  the  wound.  The  after- 
treatment  should  pay  particular  attention  to  the  eye  on  the  side  operated 
upon ;  it  should  be  kept  closed  and  washed  out  carefully  so  as  to  guard  it 
from  the  injuries  to  which  it  would  be  exposed  if  open  (facial  paralysis). 

Extirpation  of  the  Submaxillary  Gland. — Extirpation  of  the  sub- 
maxillary  gland  is  technically  much  simpler  than  that  of  the  parotid. 
An  incision  is  made  into  the  submaxillary  region  parallel  with  the  margin 
of  the  jaw  or  in  a  slightly  curved  direction.  Its  length  depends  upon 
the  size  of  the  tumor.  The  surgeon  then  passes  through  the  platysma 
down  to  the  capsule  of  the  gland,  frees  the  lower  edge  of  the  gland, 
and  then  dissects  off  tumor  and  gland  from  the  lower  jaw.  The  facial 
artery  with  its  accompanying  vein  is  here  ligated  twice  and  divided;  a 
labial  branch  of  the  facial  nerve  must  generally  be  sacrificed  also.  The 
gland  is  now  bluntly  removed  from  its  recess  ,on  the  inner  side  of  the 
horizontal  ramus  of  the  jaw;  while  this  is  being  done  the  excretory  duct 
will  become  tense  and  is  divided.  After  separating  its  mesial  connections 
the  tumor  and  gland  are  pulled  downward;  the  latter  now  only  hangs 
with  the  facial  artery  as  pedicle,  and  this  must  be  again  ligated  and 
divided.  The  ligation  must  be  done  very  carefully,  for  the  vessel  is 
divided  near  the  external  carotid  and  readily  retracts  into  the  deeper 
parts.  Should  the  ligature  slip  off,  a  very  disagreeable  hemorrhage 
would  arise.  If  dealing  with  malignant  tumors  which  have  spread 
beyond  the  borders  of  the  gland,  the  surgeon  may  have  to  sacrifice  the 
lingual  vessels  and  the  hypoglossal  nerve,  which  describe  a  curve  at 
the  lower  margin  of  the  gland,  and  the  lingual  nerve,  which  lies  along 
the  upper  margin.  In  these  cases  the  submaxillary  and  deep  cervical 
lymph-nodes  should  also  be  removed. 

1  In  order  to  facilitate  the  removal  of  that  portion  of  the  parotid  lying  in  the  retromandibular 
fossa,  Faure  has  recommended  the  resection  of  a  piece  about  1  cm.  broad  from  the  ascending 
ramus  of  the  jaw,  beginning  directly  under  the  insertion  of  the  condylar  process  and  ending  2 
cm.  above  the  angle  of  the  jaw. 
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CHAPTEE  XIX. 

INJURIES  OF  THE  JAWS. 

FRACTURES  OF  THE  UPPER  JAW. 

IF  one  inspects  the  upper  part  of  the  bony  skeleton  of  the  face,  it  will 
be  noticed  that,  apart  from  the  nasal  structures,  the  upper  jaw  and  malar 
bone  are  the  most  prominent  parts  of  the  bony  framework  suspended 
from  the  base  of  the  skull,  and  hence  most  exposed  to  injuries.  Frac- 
tures of  the  malar  bone  have  been  discussed  in  another  chapter,  and 
if  for  symptomatic  and  therapeutic  reasons  the  author  discusses  sepa- 
rately fractures  of  the  upper  jaw  in  a  more  restricted  sense,  as  involving 
the  superior  maxillae  alone,  he  is  well  aware  that  the  subdivision  is 
somewhat  artificial,  since  both  superior  maxillae,  the  malar  bones,  the 
nasal,  palate,  and  lacrymal  bones,  with  their  processes,  and  the  ethmoid 
and  sphenoid  bones,  form,  so  to  speak,  an  entirety.  Though  this  entire 
bony  framework  is  subdivided  into  different  parts  by  a  number  of  suture- 
lines,  these  are  generally  not  followed  by  the  course  of  fractures  and 
fissure;  the  line  of  fracture  very  often  runs  over  several  bones,  even 
into  the  base  of  the  skull. 

Fractures  of  the  upper  jaw  are  comparatively  rare,  for  the  nose, 
forehead,  malar  bone,  and  lower  jaw  protect  the  region  of  the  cheek  to 
a  considerable  degree  from  injuries.  They  are  usually  direct  fractures, 
hence  the  result  of  a  force  which  has  acted  directly,  such  as  a  blow, 
a  thrust,  a  fall  upon  the  face,  and,  above  all,  the  kick  of  a  horse.  Gun- 
shot injuries  of  the  mouth,  especially  those  inflicted  with  a  suicidal 
intent,  by  placing  the  barrel  of  the  weapon  in  the  mouth,  are  often 
accompanied  by  extensive  comminution  of  the  upper  jaw.  The  less 
common  indirect  fractures  of  the  upper  jaw  are  seen  when  the  malar 
bone  is  driven  into  the  maxillary  sinus  by  a  great  force  or  when  an 
injury  drives  some  other  bone  of  the  neighborhood  into  the  jaw. 
Instances  have  been  seen  where  the  lower  jaw  was  driven  against  the 
frontal  bone,  so  that  the  upper  jaw  was  crushed  between  them,  or 
where  a  force  acting  upon  the  lower  jaw  drove  the  smaller  arc  of  the 
lower  jaw  into  the  larger  arc  of  the  upper  jaw  like  a  wedge,  resulting 
in  fracture  of  the  latter. 
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The  most  frequent  partial  fractures  of  the  upper  jaw  are  those  of 
the  alveolar  process.  They  may  be  due  to  a  direct  blow  or  fall  upon 
the  teeth,  but  much  more  frequently  result  from  the  unskilful  extraction 
of  a  tooth,  especially  by  means  of  the  tooth-key.  The  force  exerted  by 
the  latter  cannot  be  well  limited,  so  that  it  may  cause  terrible  accessory 
injuries.  Thus  the  entire  alveolar  process  may  be  fractured  and  the 
maxillary  sinus  opened,  and  the  entire  vault  of  the  mouth  may  be 
detached. 

Other  partial  fractures  are  those  of  the  frontal  process  which  often 
accompany  nasal  fractures,  and  perforations  of  the  anterior  wall  of  the 
maxillary  sinus,  the  hard  palate,  and  the  floor  of  the  orbit,  such  as  are 
caused  by  sharp  objects  and  projectiles. 

The  discussion  of  total  fractures  of  the  upper  jaw  may  be  prefaced 
by  the  following  observations  and  investigations,  which  will  aid  in  the 
understanding  of  the  different  forms  of  fractures: 

The  meritorious  experimental  studies  of  Le  Fort  on  fractures  of  the 
upper  jaw  show  that  there  is  really  a  remarkable  difference  of  resistance 
between  the  bone  of  the  skeleton  of  the  head  and  those  of  the  head 
during  life  or  with  the  soft  parts  attached;  while  the  former  can  hardly 
be  preserved  without  small  lesion  of  the  bones,  the  latter  will  only 
fracture  if  much  force  is  used.  This  different  behavior  depends  upon 
the  fact  that  in  the  unprepared  head  the  brittle  portions  are  everywhere 
surrounded  by  protecting  tissue  of  great  elasticity,  while  the  prominent 
portions  consist  of  firm,  hard  bone. 

The  credit  of  having  pointed  out  that  fractures  of  the  upper  jaw 
behave  differently  from  those  of  the  long  hollow  bones  belongs  to  Guerin. 
In  general  the  surgeon  has  to  deal  with  long  fractures  without  injury 
to  the  soft  parts;  fracture  without  dislocation  is  the  rule,  displacement 
of  the  fragments  the  exception.  These  two  facts  explain  why  fracture 
of  the  upper  jaw  is  frequently  not  recognized. 

Different  forms  of  fractures  of  the  upper  jaw  may  be  recognized. 
More  recent  investigations  have  discovered  definite  fracture-lines  more  or 
less  characteristic.  This  is  of  special  importance  from  a  forensic  point 
of  view. 

The  most  frequent  form  of  fracture  is  the  transverse  fracture;  it  was 
first  studied  in  detail  by  Alph.  Guerin  and  bears  his  name.  A  number 
of  clinical  and  experimental  observations  have  proved  that  this  type 
of  fracture  undoubtedly  does  exist.  The  typical  transverse  fracture 
of  Guerin  runs  backward  into  the  pterygoid  process  about  1  cm.  below 
the  malar  bone  and  generally  on  both  sides;  it  results  from  a  severe 
blow  upon  the  face  from  before  backward,  beneath  the  nostrils,  in  the 
median  line  or  somewhat  lateral  to  this.  The  entire  vault  of  the  mouth 
with  the  teeth  may  be  detached  and  displaced  posteriorly  by  the  hori- 
zontal fracture-line;  in  very  marked  dislocation  the  posterior  margin  of 
the  palate  may  even  rest  upon  the  posterior  pharyngeal  wall  and  obstruct 
the  pharynx.  The  pterygoid  processes  are  always  fractured  at  the  level 
of  the  lower  border  of  the  pterygomaxillary  fissure — that  is,  at  the  point 
where  they  offer  least  resistance.  Fissuring  and  splitting  of  the  palate 
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bones  from  before  backward  are  not  uncommon  accessory  injuries.  In 
the  absence  of  all  dislocation  Guerin  diagnosticated  transverse  fracture 
by  the  pain  which  resulted  when  the  inner  pterygoid  plate  was  pressed 
and  in  several  cases  by  the  mobility  of  the  plate.  The  very  first  case 
diagnosticated  in  this  way  by  Guerin  was  verified  at  autopsy. 

If  the  blow  acts  upon  the  lower  portion  of  the  upper  jaw  from  the 
side,  the  fracture  takes  the  direction  of  the  force.  If  the  direction  of 
the  force  corresponds  to  the  level  of  the  palate,  the  transverse  fracture 
described  above  generally  results,  while  a  fracture  of  the  pterygoid 
processes  almost  always  accompanies  the  transverse  fracture  where  the 
direction  of  the  force  was  sagittal;  these  processes  frequently  remain 
intact  with  a  blow  from  the  side. 

If  the  direction  of  the  force  is  lateral  and  oblique  from  above  down- 
ward, there  is  a.  detachment  of  the  alveolar  margin  with  a  portion  of 
the  jaw  whose  breadth  depends  upon  the  level  of  the  blow. 

The  observations  upon  the  effects  of  a  blow  directed  from  below 
upward  toward  the  alveolar  process  are  too  few  to  determine  a  char- 
acteristic type  of  fracture-lines.  In  several  cases  a  fissure-line  sur- 
rounding the  malar  bone  has  been  found.  If  the  injury  is  severe  and 
bilateral,  the  entire  median  portion  of  the  bony  face  may  be  broken 
off  by  a  fracture-line  which  runs  from  the  nasal  apertures  toward  the 
orbits,  then  symmetrically  circumscribes  the  malar  bones,  and  finally 
fractures  the  pterygoid  processes  at  their  base.  The  fracture  may  be 
complicated  by  fissures  which  split  the  hard  palate  from  before  back- 
ward. Even  vertical  fractures  with  broad  diastases  of  the  upper  jaw  and 
hard  palate  have  been  observed. 

A  force  acting  upon  a  broad  surface  from  in  front,  so  that  both 
superior  maxillar  and  malar  bones  are  struck,  can  lead  to  division  of  the 
facial  bones  from  the  skull  proper.  In  a  case  of  this  kind,  accompanied 
by  marked  exophthalmos,  the  author  could  move  the  entire  median 
portion  of  the  facial  skeleton  to  and  fro  laterally  in  one  mass.  Another 
similar  fracture  was  complicated  by  a  broad  cleft  in  the  palate,  which 
was  closed  successfully  by  four  sutures  through  the  palate. 

For  fractures  of  the  nasal  and  malar  bones  and  of  the  skull,  compli- 
cating fractures  of  the  upper  jaw,  the  reader  is  referred  to  the  chapter 
treating  of  those  injuries. 

It  need  hardly  be  mentioned  that  comminuted  fractures  with  extensive 
crushing  of  the  facial  bones,  such  as  result  from  the  kick  of  a  horse  or 
the  wheels  of  a  wagon,  cannot  be  separated  and  divided  into  the  classes 
spoken  of  above. 

Diagnosis. — In  most  cases  of  fracture  of  the  upper  jaw  the  symptoms 
are  so  distinct  that  the  diagnosis  can  be  made  at  once  despite  the  swelling 
of  the  soft  parts,  which  is  generally  very  marked.  Slight  degrees  of 
dislocation  without  disfigurement  of  the  face  manifest  themselves  by 
the  unequal  position  of  the  teeth;  if  there  is  not  even  displacement  of 
these,  the  surgeon  generally  finds  a  bloody  space  between  two  teeth, 
hemorrhage  from  the  injured  mucous  membranes  through  the  mouth 
and  nose,  nasal,  buccal,  and  even  subconjunctival  ecchymoses,  swelling 
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of  the  soft  parts,  and  even  emphysema  where  the  maxillary  sinus  is 
injured. 

As  in  all  injuries  of  the  mouth,  there  is  generally  salivation.  Degluti- 
tion may  be  rendered  difficult  if  the  swelling  extends  to  the  pharynx.  By 
palpating  with  the  fingers  one  frequently  recognizes  the  typical  symp- 
toms of  a  fracture:  pain,  abnormal  mobility,  and  crepitation.  So  evident 
a  symptom-complex  is  found  by  no  means  in  all  cases,  and  the  fracture 
may  be  obscure.  In  such  cases  it  is  necessary  to  examine  systemati- 
cally. It  is  advisable  to  follow  Guerin's  suggestion  to  introduce  a  ringer 
into  the  mouth,  so  that  pressure  may  be  exerted  upon  the  inner  plate 
of  the  pterygoid  process.  Marked  tenderness  at  this  site  is  sufficient  for 
a  diagnosis  of  horizontal  fracture  of  the  upper  jaw.  Disturbances  of 
sensation  must  also  be  looked  for.  If  the  fracture-line  involves  the 
infraorbital  canal,  contusion  or  laceration  of  the  infraorbital  nerve  may 
cause  anaesthesia  in  the  region  of  the  cheek. 

The  trauma  which  has  caused  the  fracture  of  the  jaw  may  also  set 
up  severe  cerebral  symptoms. 

Prognosis. — Even  in  severe  comminuted  fracture  the  prognosis  is 
generally  favorable  beyond  expectation.  The  author  has  a  lasting 
impression  of  the  healing  of  such  a  fracture  in  a  patient  brought  to 
Zurich  Surgical  Clinic  for  a  very  extensive  comminution  of  the  upper 
jaw  caused  by  the  kick  of  a  horse.  Large  and  small  fragments  of  bone, 
in  part  only  hanging  by  their  periosteum,  were  lying  without  order  in 
the  swollen  and  lacerated  tissues.  The  mouth  could  only  be  opened 
with  the  greatest  difficulty  and  constantly  discharged  saliva.  The 
patient  would  not  allow  the  application  of  a  splint  to  keep  two  very 
easily  displaceable  fragments  in  position,  and  left  the  hospital.  The 
author  accidentally  met  him  several  weeks  later;  his  comminuted  frac- 
ture had  healed  without  medical  treatment  in  a  remarkably  favorable 
manner  with  only  slight  dislocation,  although  originally  the  rows  of 
teeth  were  displaced  at  least  1  cm.  toward  each  other.  The  exceptionally 
favorable  prognosis  of  open  fractures  of  the  upper  jaw  depends  upon 
the  slight  danger  of  infection  in  wounds  of  the  mouth  and  the  abundant 
vascularization  of  the  mucous  membrane  and  periosteum  of  the  jaw, 
which  is  unfavorable  to  the  development  of  necrosis. 

Necrosis  of  bone  and  injuries  of  the  maxillary  sinus  naturally  delay 
healing  by  the  formation  of  fistulse.  A  fatal  issue  is  observed  almost 
only  in  complicating  infected  injuries  of  the  skull.  Hemorrhages  gen- 
erally cease  spontaneously  or  may  be  checked  by  packing  with  iodoform 
gauze. 

Those  cases  of  fracture  of  the  upper  jaw  received  in  warfare,  in 
which,  according  to  Hamilton,  it  was  necessary  to  ligate  the  carotid 
artery  on  account  of  profuse  secondary  hemorrhage,  belong  to  the  pre- 
antiseptic  period.  They  were  a  result  of  septic  infection  caused  by 
projectiles  of  large  calibre.  To-day  the  dangers  of  bleeding  to  death 
can  no  longer  be  estimated  according  to  these  standards. 

In  simple  fractures  the  patients  may  chew  in  from  two  to  three  weeks; 
severe  fractures  generally  heal  in  from  five  to  eight  weeks.  The  slighter 
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degrees  of  dislocation  which  remain  generally  cause  no  trouble.  After 
fractures  of  the  entire  median  portion  of  the  facial  skeleton  the  author 
has  seen  a  lengthening  as  well  as  broadening  of  the  middle  part  of  the 
face.  Marked  disfigurements  can  often  be  improved  by  dental  appa- 
ratus. Obstruction  of  the  nasal  duct  by  fragments  is  fortunately  rare; 
it  may  give  rise  to  troublesome  lachrymal  fistulas. 

Treatment. — The  treatment  of  all  open  fractures  of  the  jaw  demands 
that  the  mouth  be  kept  as  clean  as  possible.  It  should  be  frequently 
rinsed  with  disinfecting  solutions  (such  as  potassium  chlorate),  and 
where  possible  it  should  also  be  cleansed  mechanically.  If  dealing 
with  a  fracture  without  dislocation,  it  is  sufficient  to  put  the  jaw  at  rest 
by  applying  a  jaw-bandage  around  the  inferior  maxilla  and  fastening 
it  in  the  form  of  a  splint  to  the  upper  jaw.  The  patient  is  not  allowed 
to  speak,  and  receives  only  fluid  nourishment. 

If  the  alveolar  process  is  broken,  it  is  replaced  by  the  fingers  until 
the  teeth  are  placed  symmetrically.  Loose  fragments  should  be  treated 
as  conservatively  as  possible  on  account  of  the  good  blood-supply  of 
the  periosteum.  The  other  dislocation  fragments  of  the  jaw  can  gener- 
ally also  be  replaced  without  difficulty  by  means  of  a  finger,  an  elevator, 
or  a  sound.  It  is  more  difficult  to  keep  the  fragments  in  position  than 
to  replace  them.  A  simple  ligature  around  the  teeth  on  both  sides  of 
the  fracture-line  is  rarely  sufficient,  since  they  become  loose  in  a  short 
time.  Splints  of  gutta-percha  which  are  pressed  down  upon  the  replaced 
row  of  teeth  while  warm  and  which  are  supposed  to  keep  these  in  place 
after  they  have  hardened,  are  of  little  use  if  applied  in  this  primitive 
way.  Taking  the  impression  alone  is  difficult  on  account  of  pain,  and 
frequently  they  are  unbearable  on  account  of  the  pressure  symptoms 
which  develop  later  and  the  putrefaction  and  inflammation  which  go  on 
beneath  them. 

In  deciding  the  utility  of  complicated  apparatus  for  retaining  the 
fragments  in  place,  one  must  not  forget  that,  as  in  the  case  cited,  many 
severe  fractures  heal  exceptionally  well  without  any  bandage  at  all. 
The  act  of  chewing  replaces  the  fragments  rather  than  displaces  them, 
and  too  forceful  biting,  which  is  harmful,  is  instinctively  avoided  by 
the  patient. 

The  two  best-known  retention  apparatuses  are  those  of  GorTre  and 
Grafe.  In  both,  a  splint  surrounding  the  upper  jaw  is  fixed  by  means 
of  a  metal  attachment  to  a  hood  consisting  of  metal  strips  or  to  a  band 
around  the  forehead.  These  devices  are  easily  displaced  and  cause  the 
patients  so  much  annoyance  that  they  generally  must  be  removed  after 
a  short  time. 

If  recourse  can  be  had  to  a  skilful  dentist,  much  can  be  done  in  some 
cases  by  applying  a  plate  for  the  gums,  which  can  be  fastened  to  the 
firm  teeth  with  hooks.  In  other  cases  it  is  advisable  to  cap  the  teeth 
with  a  caoutchouc-gutta-percha  splint  or  to  employ  Sailer's  method. 
(See  Treatment  of  Fracture  of  the  Lower  Jaw.) 
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FRACTURES  OF  THE  LOWER  JAW. 

Owing  to  the  exposed  position  of  the  lower  jaw  it  is  evident  that  frac- 
tures more  frequently  involve  this  bone  than  the  upper  jaw;  one  may 
even  wonder  that  they  do  not  occur  more  often,  for  they  constitute  only 
about  30  per  cent,  of  all  fractures.  The  reason  for  this  immunity  lies  in 
the  exceptional  hardness  and  density  of  the  bone,  which  makes  it  espe- 
cially resistant;  to  this  must  be  added  its  own  mobility  and  that  of  the 
head,  which  considerably  weakens  the  force  of  a  blow. 

The  infantile  lower  jaw  is  only  exceptionally  fractured,  as  during 
a  difficult  labor;  the  great  majority — i.  e.,  about  nine- tenths — of  all 
cases  occur  in  vigorous  adults,  since  these  are  oftenest  exposed  to 
injuries. 

The  most  common  causes  of  direct  fractures  are  the  same  as  in  the 
upper  jaw;  the  kick  of  a  horse,  blows,  falls  upon  the  chin,  gunshot 
injuries,  and  injuries  resulting  from  the  use  of  the  tooth-key.  Owing  to 
the  hardness  of  the  bone  the  fractured  surfaces  generally  have  sharp 
edges. 

The  less  frequent  indirect  fractures  result  from  the  contraction  or 
dilatation  of  the  arch  of  the  jaw  by  transverse  or  sagittal  pressure.  If 
a  force  acting  from  the  side  increases  the  curvature  of  the  bone,  the  jaw 
breaks  at  the  site  of  greater  flexion,  which  generally  is  at  the  symphysis. 
But  a  second  fracture  may  occur  at  the  point  where  the  force  has  been 
applied,  and  even  a  third  one  at  the  supporting  points  of  the  jaw.  In 
a  case  observed  by  the  author  a  board  in  falling  struck  the  angle  of 
the  jaw.  The  bone  was  fractured  vertically  exactly  in  the  middle 
of  the  jaw  between  the  two  lower  median  incisors,  also  horizontally  at 
the  point  where  it  was  struck — at  its  angle  on  the  right  side.  Fractures 
of  the  neck  of  the  coridyloid  process  which  result  from  a  blow  on  the 
chin  are  also  indirect.  Multiple  fractures  are  comparatively  frequent ; 
according  to  Hamilton,  they  constitute  about  one-third  of  all  cases. 
Simple  fissures  of  the  mandible  have  also  been  observed;  they  occur 
either  externally  at  the  site  of  the  injury  or  more  often  internally  as 
bending  fractures.  The  outer  loss  of  continuity  is  caused  by  pointed 
objects  acting  rapidly  so  that  the  bone  does  not  find  time  to  adjust  itself 
to  the  force;  the  inner,  by  blunt  objects  acting  more  slowly. 

Three  groups  of  fractures  of  the  mandible  are  distinguished :  fractures 
of  the  alveolar  process,  of  the  body  of  the  jaw,  and  of  its  ascending 
ramus. . 

Fractures  of  the  alveolar  process  are  about  as  common  as  those  of 
the  corresponding  portion  of  the  upper  jaw,  since  they  are  due  mainly 
to  the  same  cause:  a  blow  upon  the  process  or  the  use  of  the  tooth-key. 
Sometimes  the  fracture  manifests  itself  as  a  small  fragment  of  bone 
adhering  to  an  extracted  tooth,  at  other  times  as  a  larger  fragment 
involving  several  teeth. 

Fractures  of  the  body  of  the  lower  jaw  vary  much  in  seat  and  form, 
yet  certain  sites  of  preference  without  doubt  occur.  We  can  only  look 
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upon  the  mesial  lines  of  separation,  acquired  at  birth  as  real  fractures 
of  the  symphysis,  since  the  cartilage  of  the  symphysis  ossifies  very  early. 
The  rare  fractures  lying  in  the  region  of  the  symphysis  are  generally 
vertical.  Fractures  at  the  level  or  in  the  neighborhood  of  the  mental 
foramen,  in  the  region  of  the  canine  tooth,  are  far  more  frequent  than 
those  lying  in  the  median  line.  The  dislocation  is  usually  slight  where 
the  fracture  is  vertical.  Most  fractures  of  the  body  of  the  bone  outside 
of  the  symphysis  lie  beneath  the  teeth,  between  which  they  run  perpen- 
dicularly. They  are  oblique  fractures  and  can  easily  be  dislocated  in 
a  horizontal  or  lateral  direction,  depending  upon  the  muscles  which  pull 
upon  the  fragments.  Double  and  comminuted  fractures  permit  of  most 
displacement.  Besides  a  lateral  displacement  of  the  fragments  which 
diminishes  the  size  of  the  mandibular  arch,  the  surgeon  can  generally 
observe  a  typical  dislocation  in  which  the  posterior  fragment  is  raised 
by  the  masseter  and  the  anterior  one  depressed  by  the  digastric  and  the 
muscles  of  the  chin. 

If  the  middle  portion  of  the  mandibular  arch  is  broken  off,  the  frag- 
ment may  be  displaced  downward  and  backward  by  the  action  of  the 
geniohyoid,  genioglossus,  and  digastric  muscles,  so  that  the  tongue  falls 
back  and  suffocation  is  imminent. 

Disagreeable  symptoms  occasionally  complicate  fractures  in  the  region 
of  the  molar  teeth,  owing  to  injury  of  the  vessels  and  nerves  running  in 
the  inferior  dental  canal.  Though  the  hemorrhage  generally  stops  by 
itself,  patients  have  been  known  to  bleed  to  death  where  no  attention 
was  paid  to  the  rupture  of  the  inferior  dental  artery. 

Fractures  of  the  ascending  ramus  of  the  jaw  are  not  frequent,  since 
this  is  protected  by  thick  layers  of  tissue.  The  course  of  the  fracture 
is  generally  oblique  from  in  front  and  above,  downward  and  backward. 
Unless  the  fracture  is  bilateral  and  complicated  by  a  luxation  of  the 
condyloid  process  of  the  opposite  side,  it  may  heal  without  any  disloca- 
tion, since  both  fragments  are  brought  into  apposition  by  the  masseter 
and  the  pterygoid  muscles. 

Fracture  of  the  condyloid  process  almost  always  involves  its  neck. 
It  has  already  been  stated  that  there  may  be  indirect  fractures  resulting 
from  a  blow  upon  the  chin,  and  also  from  a  force  with  a  lateral  direc- 
tion, when  the  neck  of  the  condyloid  process  of  the  opposite  side  is 
broken.  The  dislocation  in  this  form  of  fracture  is  characteristic  in  that 
chin  and  jaw  are  pulled  toward  the  injured  side  especially  by  the  internal 
pterygoid  muscle  of  the  opposite  side.  In  dislocation  of  the  jaw,  on  the 
other  hand,  the  chin  will  point  toward  the  normal  side.  These  fractures 
may  be  accompanied  by  fractures  of  the  glenoid  cavity,  and  even  by 
fractures  of  the  base  of  the  skull. 

If  both  condyloid  processes  break  off,  the  whole  lower  jaw  will  be 
pushed  upward  and  backward  and  the  lower  teeth  will  lie  far  behind 
the  upper. 

The  coronoid  process  can  only  be  broken  off  by  a  direct  blow.  Frac- 
tures of  this  kind  are  rare,  and  are  always  accompanied  by  other  frac- 
tures, as  of  the  malar  bone,  upper  jaw,  or  the  skull. 
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Diagnosis. — The  symptoms  of  fracture  of  the  lower  jaw  are  generally 
so  marked  that  a  diagnosis  is  rarely  difficult.  Pain  is  the  most  constant 
of  all  the  signs  of  fracture.  It  is  increased  by  every  movement  of  the 
jaw,  and  chewing  and  talking  are  avoided.  Profuse  salivation  is  present 
as  in  fractures  of  the  upper  jaw,  so  that  the  dribbling  of  saliva  annoys 
the  patient  to  a  marked  degree.  At  first  the  saliva  is  generally  mixed 
with  blood,  for  in  the  majority  of  cases  the  fractures  are  compound. 
The  tear  in  the  mucous  membrane  can  generally  be  seen  when  the  mouth 
is  opened;  at  the  same  time  the  unequal  position  of  the  teeth  attracts 
attention,  so  that  a  diagnosis  is  frequently  possible  by  mere  inspection. 
Palpation,  though  sometimes  superfluous,  will  elicit  crepitation  and 
abnormal  mobility.  Fractures  of  the  symphysis  without  dislocation 
are  evident  by  pain  on  pressure  and  motion.  In  doubtful  cases  the 
entire  mandibular  arch  can  be  palpated  with  two  fingers  to  determine 
if  abnormal  mobility  is  present.  Fractures  of  the  ascending  ramus  can 

FIG.  275. 


Fractures  of  the  jaw,  with  deformity.    Suture  of  bone  from  mouth. 

best  be  felt  from  within  the  mouth;  they  manifest  themselves  by  swell- 
ing and  marked  tenderness  on  pressure.  In  fractures  of  the  neck  of 
the  condyloid  process  there  is  a  slight  depression  in  front  of  the  external 
auditory  meatus  because  the  condyle  is  dislocated  toward  the  front  and 
inward  owing  to  the  pull  of  the  external  pterygoid  muscle;  besides  this, 
the  somewhat  prominent  and  readily  palpable  condyle  does  not  follow 
the  motions  of  the  jaw. 

Fractures  of  the  coronoid  process  can  only  be  suspected  from  the  pains 
elicited  by  palpating  it  from  the  mouth  and  when  the  jaw  is  moved 
extensively. 

Prognosis. — The  prognosis  of  fractures  of  the  lower  jaw  is  as  a  rule 
favorable.  Simple  fractures  without  much  laceration  of  the  gums 
generally  heal  within  from  four  to  six  weeks  with  very  slight  deformity, 
which  may  manifest  itself  in  an  irregularity  of  the  teeth;  even  severe 
open  fractures  run  a  remarkably  favorable  course  in  contrast  to  similar 
injuries  of  other  bones.  Death  as  a  result  of  septic  infections  of  these 
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wounds  is  exceedingly  rare.  In  comminuted  fractures  the  course  may 
naturally  be  very  much  prolonged  by  the  protracted  formation  of 
sequestra  owing  to  ostitis.  It  must  be  emphasized  that  pseudarthroses 
are  rare  after  fractures  of  the  lower  jaw,  despite  the  difficulty  in  firmly 
immobilizing  the  bone  (according  to  Norris,  2  cases- in  150;  according 
to  the  statistics  of  Muhlenberg  and  Berenger-Feraud,  they  form  only 
about  2  per  cent,  of  all  pseudarthroses  observed).  Most  cases  of  con- 
nective-tissue union  resulted  from  gunshot  injuries  or  were  complicated 
by  sequestra.  The  abundant  formation  of  callus  is  due  to  the  rich 
blood-supply  of  the  periosteum,  and  probably  also  to  the  constant  irri- 
tation which  the  imperfectly  approximated  fractured  surfaces  exert  upon 
each  other. 

Permanent  disturbances  on  the  part  of  the  inferior  dental  nerve, 
such  as  severe  attacks  of  neuralgia,  anaesthesia  of  the  corresponding 
half  of  the  lower  lip,  and  paralyses  of  the  quadratus  and  triangularis 
menti,  are  also  rare  (Malgaigne  with  his  rich  experience  has  not  seen 
a  single  case  of  this  kind)  and  generally  accompany  only  those  fractures 
which  lie  behind  the  mental  foramen.  Most  of  these  symptoms  dis- 
appear spontaneously.  They  are  probably  due  to  the  pressure  exerted 
by  a  hemorrhage  in  the  inferior  dental  canal ;  rarely  obstinate  attacks  of 
neuralgia  require  an  operative  exposure  of  the  site  of  compression.  In 
a  few  cases  atrophy  of  half  of  the  jaw  has  been  observed  after  a  fracture; 
this  was  probably  due  to  diminished  nutrition  from  occlusion  of  the 
inferior  dental  artery. 

In  the  rare  fracture  of  the  coronoid  process  the  union  is  never  bony, 
but  only  fibrous,  since  the  temporal  muscle  raises  the  broken  fragment 
and  thus  causes  a  wide  separation.  The  act  of  mastication  is  interfered 
with  but  little,  however,  since  the  masseter  and  pterygoid  muscles 
compensate  for  the  action  of  the  temporal. 

Treatment. — The  treatment  of  fracture  of  the  lower  jaw  may  be 
very  simple  where  there  are  no  lacerations  of  the  mucous  membrane 
and  no  particular  tendency  to  dislocation;  a  sling  or  merely  a  piece  of 
cloth  around  the  chin  suffices  to  put  the  jaw  at  rest.  The  use  of  fluid 
and  later  soft  food  generally  causes  no  difficulty;  the  use  of  a  feeding- 
cup,  or  a  glass  or  stomach-tube  is  only  rarely  necessary. 

Since  most  fractures  are  open,  the  utmost  care  must  be  exercised  to 
clean  and  disinfect  the  mouth  as  far  as  this  is  possible.  It  should  be 
irrigated  as  well  as  rinsed  frequently,  especially  after  meals,  with 
antiseptic  mouth-washes  (solutions  of  potassium  chlorate  or  perman- 
ganate, salicylic  acid,  etc.). 

With  the  exception  of  fracture  of  the  condyloid  process,  it  is  generally 
not  difficult  to  set  the  bony  fragments,  even  where  the  chin  is  typically 
dislocated  downward  and  backward  in  double  fracture.  It  generally 
falls  easily  and  rapidly  into  its  normal  position  if  the  necessary  pressure 
is  exerted  by  the  ringers  grasping  the  mandibular  arch  from  within  and 
without.  The  number  of  cases  in  which  a  replacement  is  impossible, 
or  in  which  this  requires  a  division  of  the  muscles  inserted  into  the 
fragment,  is  small. 
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Condylar  fractures,  in  which  the  broken  articular  surface  is  pulled 
forward  and  inward  by  the  external  pterygoid  muscle,  are  set  according 
to  the  suggestion  of  Ribes,  by  first  pulling  the  jaw  forward  and  then 
pressing  the  condyle  from  within  outward,  by  the  finger  placed  upon 
the  upper,  lateral  wall  of  the  pharynx. 

It  is  much  more  difficult  and  troublesome  to  keep  the  fragments  in 
place.  If  a  well-applied  jaw-bandage  does  not  answer,  little  more  can 
be  expected  from  a  ligature  placed  around  the  teeth  bordering  the 
fracture-line,  such  as  Hippocrates  recommended.  The  author  has  been 
satisfied  with  its  results  in  but  a  single  one  of  the  cases  treated  by  him 
in  this  way.  With  much  experience  he  finds  that  a  silk  thread  is 
insufficient,  and  that  silver  or  gold  wire  frequently  cannot  be  borne  about 
the  neck  of  the  tooth,  and  that  in  addition  the  fixed  teeth  are  easily 
loosened.  One  of  the  most  modern  methods  is  constructed  on  the 
principle  of  this  ancient  method:  it  is  the  union  of  the  fragments  with 
the  rings  first  suggested  by  Angle,  and  then  modified  by  Lohers.  The 
author  discusses  this  method  first  on  account  of  its  exceeding  simplicity; 
it  enables  every  surgeon  to  apply  a  well-fitting  support  to  the  jaw  without 
special  dental  training. 

The  accompanying  illustration  shows  the  clamps  of  Lohers.  On  the 
lingual  side  is  a  small  screw,  by  means  of  which  the  device  may  be 

adjusted,  and  which  applies  the 
metal  ring  firmly  to  the  crown  of 
the  tooth.  A  tube  is  soldered  to 
the  facial  side  of  the  ring.  A  ring 
is  fixed  to  a  firm  tooth  to  the  right 
and  to  the  left  of  the  fracture. 
Then  a  thick  wire  of  soft  silver  or 
nickel  is  passed  through  the  small 
tubes  on  both  sides,  and  its  ends 
fixed  by  being  bent  over  sharply 
behind  the  tube.  Finally,  the 
middle  of  the  wire  in  the  neigh- 
borhood of  the  fracture  is  grasped 
with  a  flat  forceps  and  turned  like 
a  screw  until  the  dislocation  is  cor- 
rected completely.  In  order  to 
apply  these  rings  there  must  be 
firm  teeth  in  the  neighborhood  of 
the  fracture.  The  author  will  not 
discuss  the  modification  of  this  method  where  there  are  larger  gaps 
between  the  teeth,  but  refers  to  the  publication  of  Rose,  since  the  busy 
surgeon  will  hardly  attempt  to  solder  on  the  leaden  strips  which  bridge 
over  the  gap. 

Angle  places  strips  of  platinum  or  German  silver  around  the  teeth 
in  the  form  of  a  sling  and  fastens  them  with  screws.  A  wire  is  passed 
through  the  sheaths,  which  are  soldered  to  the  margins  in  front;  it  is 
shortened  by  pulling  on  the  screw  until  the  fractured  ends  are  in  coap- 


Loners'  splint. 
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tation;  or  else  metal  buttons  are  fixed  to  the  strips  and  these  surrounded 
by  flexible  wire  in  the  form  of  a  figure  8. 

Sauer's  first  dressing  has  also  been  constructed  for  the  use  of  the 
ordinary  practitioner.  (Fig.  277.)  It  consists  of  a  tin-plated  wire  of 
iron  or  aluminum  bronze  2  mm.  thick,  which  is  bent  as  near  as  possible 
to  conform  to  the  normal  lower  jaw  without  taking  an  impression.  The 
intact  upper  jaw  will  serve  as  an  approximate  model.  Posteriorly  the 
wire  should  reach  only  to  the  middle  of  the  second  molar  tooth,  since 
otherwise  it  will  easily  cause  pressure-gangrene.  The  wire  is  then 
placed  against  the  neck  of  the  teeth  and  fastened  by  turns  of  a  flexible 


wire. 


FIG.  277. 


Sauer's  splint. 

One  does  not  always  succeed  in  overcoming  the  more  marked  dislo- 
cations of  the  fractured  ends  with  the  first  dressing.  Absolutely  perfect 
adjustment  occurs  after  a  time;  the  upper  jaw  usually  corrects  slight 
irregularities  in  the  act  of  mastication.  By  the  end  of  the  fourth  week 
the  surgeon  may  try  to  do  without  the  splint. 

At  this  place  must  be  mentioned  the  exceedingly  simple  temporary 
splint  of  Claud  Martin,  of  Lyon.  Fig.  278  shows  that  it  consists  of 
three  silver  wires  which  approximately  possess  the  form  of  the  dental 
arch,  and  which  are  connected  with  each  other  at  certain  intervals  by 
transverse  wires.  They  can  be  kept  on  hand,  arid  may  be  easily  given 
the  desired  shape,  since  they  are  very  flexible.  The  apparatus  is  placed 
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upon  the  replaced  row  of  teeth  and  fastened  to  the  teeth  with  silk  thread. 
The  middle  splint  resting  upon  the  masticating  surface  prevents  the 
annoying  slipping  of  the  apparatus  and  avoids  pressure  upon  the  gums; 
it  thus  removes  an  objection  common  to  most  other  splints. 

If  the  ordinary  practitioner  does  not  obtain  a  satisfactory  result  with 
the  aid  of  these  simple  methods  and  is  obliged  to  depend  upon  his  own 
efforts,  he  will  utilize  one  or  another  of  the  methods  which  are  given 
in  the  text-books  only,  and  will  finally  abandon  the  task  and  suture  the 
bone.  For  this  is  a  method  of  fixation  which  does  not  fail,  and  which 
none  of  the  others  equal  in  efficiency;  besides,  it  is  easily  done.  The 
holes  may  be  drilled  on  both  sides  of  the  fracture  without  pain  by  means 
of  a  1  per  cent,  cocaine-eucaine  solution.  It  is  advisable  to  place  the 
holes  some  distance  beneath  the  teeth,  if  necessary  after  the  soft  parts 
have  been  dissected  off  somewhat,  so  as  to  avoid  coming  into  contact 
with  the  roots  of  the  teeth.  The  danger  which  dentists  occasionally 
speak  of,  even  where  strict  asepsis  was  observed  during  the  suturing 


FIG.  278. 


FIG.  279. 


Martin's  splint. 


Hammond's  splint. 


and  in  the  after-treatment,  cannot  be  considered  by  experienced  sur- 
geons, who  are  frequently  in  the  position  to  apply  bone  sutures  in  partial 
resections  of  the  jaw.  Nevertheless,  in  the  treatment  of  easily  dislocated 
fractures  of  the  jaw  the  surgeon  unhesitatingly  admits  the  superiority 
of  the  dentist  with  his  modern  and  perfected  technical  methods.  The 
latter  is  indeed  in  a  position  to  obtain  the  same  result  in  a  more  conserva- 
tive way  by  means  of  skilfully  constructed  appliances. 

Dental  splints  are  most  satisfactorily  made  of  metal  for  many  reasons, 
for  they  leave  the  masticating  surface  of  the  jaw  exposed  and  do  not 
decompose.  They  must  be  hammered  into  shape  very  accurately  over 
plaster-of-Paris  casts.  Their  accurate  apposition  to  the  teeth  alone 
guarantees  a  good  hold;  besides  they  are  generally  fastened  by  means 
of  several  thin  wire  loops  running  between  the  teeth  to  prevent  them 
from  falling  out  during  sleep. 

The  first  splint  of  the  kind  was  described  by  Hammond  in  1874. 
Sauer  has  perfected  the  method  by  constructing  his  parted  wire  dressing, 
which  is  especially  indicated  for  treating  widely  dislocated  fragments 
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which  can  only  be  replaced  gradually.  If  the  dislocation  is  not  corrected 
by  the  wire  appliance  alone,  it  is  advisable  to  apply  an  oblique  splint 
to  the  much  displaced  fragment,  since  the  upper  teeth  will  force  it  into 
its  normal  position  when  biting. 

In  suitable  cases  the  fragments  may  be  secured  with  a  bridge  of  gold 
wire,  by  crown-work. 

From  a  surgical  point  of  view,  metal  splints  undoubtedly  find  most 
favor,  since  they  do  not  interfere  with  attempts  to  keep  the  mouth  clean. 
For  technical  reasons  the  India-rubber  and  gutta-percha  appliances  can- 
not be  done  away  with  altogether.  The  pressure  of  the  teeth  is  not  only 
a  requisite  in  the  rubber  and  rubber-gutta-percha  splints,  recommended 
first  by  Henry  Weber  and  then  by  Suersen,  Haun,  and  others,  but 
they  may  be  better  tolerated  at  first,  since  the  metal  splints  are  not  very 
exactly  fitted  and.  are  often  painful.  But  after  these  appliances  have 
been  in  place  for  some  time,  so  much  putrefaction  and  stagnation  of 

FIG.  280. 


Dental  splint  in  place. 

decomposed  products  occurs,  especially  where  gutta-percha  has  been 
used,  that  this  material  must  be  condemned  from  a  surgical  standpoint, 
in  view  of  the  fact  that  most  fractures  are  compound.  Even  Martin's 
permanent  dressing,  so  suggestive  on  account  of  its  delicate  workman- 
ship, is  not  entirely  free  from  this  objection.  It  is  made  of  metal,  and 
caps  over  only  the  lateral  surface  of  the  teeth,  so  that  the  masticating 
and  cutting  surfaces  are  exposed. 

Warnekros  overcame  this  lack  of  asepsis  by  constructing  appliances 
which  can  be  removed  so  that  the  neighborhood  of  the  fracture  can  be 
cleaned  every  few  days.  Even  here  it  would  be  an  advantage  if  this 
troublesome  cleansing,  possible  only  at  long  intervals,  could  be  done 
away  with  by  the  construction  of  metal  splints  which  do  not  cause  pain 
while  in  place. 

The  different  methods  by  means  of  which  extension  is  applied  to  the 
lower  jaw  require  rest  in  bed  or  a  plaster-of-Paris  bandage  acting  as 
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support,  and  they  probably  never  will  meet  with  much  favor  in  the 
eyes  of  the  surgeon  or  patient. 

Fractures  of  the  ascending  ramus  and  the  condylar  process  can  gen- 
erally only  be  managed  with  bandages  (funda  maxillae,  capistrum,  if 

necessary  with  pressure-pads);   ex- 

FlG-  281-  ceptionally   a    suitable    splint   may 

be  of  value  in  the  former.  In  the 
treatment  of  fractures  of  the  lower 
jaw  one  must  individualize  to  a 
great  extent,  and  the  method  dis- 
cussed must  be  modified  and  com- 
bined to  suit  individual  cases. 

In  imperfectly  healed  fractures  a 
late  treatment  with  suitable  splints 
may  be  successful. 

The  most  rational  way  of  deal- 
ing with  pseudarthroses  is  by  fresh- 
ening  the  surface  and  suturing  the 
bone. 

Loose  sequestra  should  be  removed  if  possible  from  the  mouth.  Ab- 
scesses are  incised  early  and  allowed  to  drain  into  the  mouth  if  they 
communicate  with  it. 

DISLOCATIONS  OF  THE  LOWER  JAW. 

By  the  insertion  of  a  meniscus  the  articulation  of  the  jaw  forms  a 
kind  of  double  joint  which  is  enclosed  by  a  comparatively  wide  cap- 
sule. As  a  detailed  description  of  the  complicated  mechanism  of  this 
joint  would  lead  us  too  far,  the  author  will  only  remark  that  the 
centre  of  rotation  of  the  articulations  does  not  lie  within  the  latter, 
as  is  the  case  in  other  bones,  but  in  an  axis  which  lies  in  the  region  of 
both  lingulse.  In  opening  the  mouth,  motion  first  takes  place  between 
the  head  of  the  joint  and  the  intra-articular  disc  or  cartilage;  upon  wider 
excursions,  however,  both  the  head  of  the  joint  and  the  meniscus  move 
upon  the  tubercle  of  the  joint  (tuberculum  articulse).  If  the  mouth  is 
opened  immoderately,  the  head  of  the  jaw,  together  with  the  meniscus, 
slips  forward  beyond  the  articular  tubercle  and  remains  fixed  in  this 
position.  This  is  not  caused,  however,  as  N^laton  believed,  by  a  hooking 
of  the  coronoid  process  in  front  of  the  anterior  border  of  the  malar  bone, 
but  by  the  tubercle  itself ;  later  it  is  caused  also  by  the  contraction  of  the 
muscles,  particularly  the  masseter  and  temporal,  and  the  stretching  of 
the  sphenomaxillary  and  stylomaxillary  ligaments.  This  displacement 
forward  of  the  head  of  the  joint  is  the  typical  form  of  dislocation  of  the 
jaw.  In  young  children  this  does  not  occur,  as  in  early  childhood  the 
tubercle  of  the  joint  is  absent  and  the  ascending  ramus  of  the  jaw  is 
placed  at  a  more  obtuse  angle  with  the  arch  of  the  jaw  than  in  the 
adult,  whereby  a  displacement  forward  of  the  head  of  the  joint  is  ren- 
dered more  difficult.  For  the  same  reason  the  senile  joint  is  less  liable 


DISLOCATIONS  OF  THE  LOWER  JAW. 


671 


to  be  dislocated.  The  frequent  occurrence  of  this  dislocation  among 
women — four  times  more  frequently  than  in  men,  according  to  Kronlein 
— is  readily  explained  by  a  shallower  development  of  the  articulation, 
with  a  less  perfectly  developed  articular  tubercle,  in  the  female. 

Owing,  moreover,  to  the  wide  articular  capsule,  dislocations  of  the 
jaw  are  peculiar  in  so  far  as  they  occur  without  tearing  the  former. 
Typical  dislocations  of  the  jaw  are  usually  intracapsular. 

Bilateral  dislocation  is  more  frequent  than  unilateral.  According  to 
Hamilton,  two  of  three  cases  are  bilateral. 

Dislocation  is  generally  caused  by  opening  the  mouth  too  widely. 
This  may  be  produced  actively,  by  muscular  exertion,  as,  for  example, 
in  yawning,  laughing,  screaming,  or  vomiting,  or  the  jaw  may  be  put 
into  an  abnormal  position  passively  either  by  violence  acting  from  with- 
out or  through  the  mouth,  as,  for  example,  by  inserting  a  large  morsel 
of  food.  Violence  from  the  side,  as  a  blow  upon  the  side  of  the  face, 
usually  leads  to  unilateral  dislocation.  Dislocations  of  the  jaw  during 
the  extraction  of  teeth  are  not  infrequent  occurrences.  The  author  has 
observed  dislocation  of  the  jaw  produced  by  the  extraction  of  a  tooth  which 
always  recurred  with  subsequent  extraction  of  teeth  from  the  lower  jaw. 

Symptoms. — The  symptoms  of  dislocation  forward  are  so  noticeable 
that  the  patient  usually  makes  the  diagnosis  himself.  The  most  conspicu- 
ous feature  in  unilateral  and  bilateral  dislocation  is  the  widely  opened 
mouth  and  fixation  of  the  lower  jaw  in  this  position,  and,  at  the  same 
time,  the  projection  of  the  lower  teeth  beyond  the  line  of  the  upper  teeth. 
The  patient  is  absolutely  incapable  of  closing  his  mouth.  On  account  of 
this  abnormally  fixed  position,  chewing  is  impossible,  speaking  is  decid- 
edly difficult,  and  an  annoying  flow  of  saliva  is  produced.  Particularly 
in  bilateral  dislocation  the  masseter  can  frequently  be  noticed  project- 
ing in  relief  from  the  flattened  and  elongated  region  of  the  cheek.  If 
the  region  of  the  joint  be  palpated,  a  distinct  gap  is  felt  in  front  of  the 
tragus  at  the  site  of  the  glerioid  cavity;  in  front  of  the  articular  tubercle, 
however,  beneath  the  malar  bone  can  be  felt  the  displaced  head  of  the 
joint.  In  unilateral  dislocation  these  symptoms  are  to  be  found  only  in 
the  region  of  the  joint  on  the  affected  side;  accordingly  the  chin  is  dis- 
placed toward  the  sound  side,  which,  as  was  mentioned  above,  is  an 
important  sign  in  the  differential  diagnosis  from  fracture  of  the  jaw. 
For  the  rest,  there  is  the  same  locking  of  the  jaw  as  in  bilateral  disloca- 
tion, though  not  so  well  marked.  In  most  cases  pain  is  severe  only  in 
the  beginning.  If  the  dislocated  jaw  is  not  reduced,  motion  subse- 
quently becomes  more  free  through  a  loosening  of  the  capsule.  At  the 
same  time  the  conditions  which  subsequently  exist  are  very  annoying, 
for  the  only  teeth  that  can  be  brought  into  contact  are  the  last  molar;, 
thus,  chewing  is  hardly  possible. 

Treatment. — The  treatment  requires  that  the  dislocated  head  of  the 
jaw  be  forced  under  the  prominence  of  the  articular  tubercle  and  then 
pressed  back,  whereby  closure  is  again  rendered  possible.  In  recent 
dislocations  reduction  is  easily  accomplished  in  the  majority  of  cases. 
Occasionally,  however,  attempts  at  reduction  meet  with  considerable 
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difficulty  even  under  anaesthesia.  In  older  dislocations  the  adhesions 
of  the  head  of  the  jaw  must  first  be  torn  by  forcible  movements. 

Reduction  is  best  accomplished  in  the  following  manner:  The  thumbs, 
well  wrapped  in  a  cloth,  are  inserted  into  the  mouth  and  laid  upon  the 
molar  teeth  on  each  side,  and  with  the  remaining  fingers  the  lower  jaw 
is  grasped  from  without  and  below.  Thereupon  the  last  molar  teeth 
are  pressed  downward  and  at  the  same  time  backward  with  the  thumbs, 
while  the  remaining  fingers  raise  up  the  chin.  By  this  lever-like  motion 
it  is  usually  possible,  even  at  the  first  attempt,  to  push  the  heads  of  the 
articulations  beneath  and  behind  the  articular  tubercles.  If,  in  case  of 
bilateral  dislocation,  any  difficulty  be  met,  the  head  of  the  articulation 
of  one  side  is  first  replaced  and  then  that  of  the  opposite  side.  At  times 
pressure  upon  the  coronoid  processes,  with  the  thumbs  inserted  into  the 
inouth,  easily  brings  about  reduction.  Frequently  also,  direct  pressure 
backward  upon  the  head  of  the  jaw,  at  the  same  time  that  the  lever-like 
motions  are  carried  out,  will  effect  a  speedy  reduction.  In  other  cases 
cork  stoppers  or  wooden  wedges  placed  between  the  posterior  molar 
teeth,  serving  as  a  fulcrum,  offer  greater  leverage  for  the  jaw  and  facili- 
tate reduction.  For  those  rare  cases  of  irreducible  dislocation  of  the  jaw 
the  operative  removal  of  the  condyloid  processes  has  been  recommended. 
Kramer  has  recently  referred  to  the  observation  of  Maisonneuve,  that 
the  principal  impediment  in  reducing  a  dislocated  jaw  lies  in  the  abnor- 
mal tension  of  muscles  and  ligaments,  and  he  has  seen  good  results  follow 
division  of  the  external  lateral  ligament,  together  with  the  masseter  and 
external  pterygoid  muscles,  when  the  latter  have  been  greatly  stretched. 

Careful  after-treatment  is  of  the  greatest  value,  as  there  is  a  marked 
tendency  for  dislocations  to  recur  or  a  so-called  habitual  dislocation  to 
develop.  For  at  least  one  week  the  lower  jaw  should  be  immobilized 
by  a  bandage  (funda).  Permanent  results  are  not  possible.  Generally 
nothing  can  be  done  in  the  case  of  habitual  dislocations.  They  have 
this  advantage,  however,  that  they  are  generally  easy  to  replace.  For  a 
long  time  the  author  had  an  old  woman  under  treatment  who  for  years 
woke  every  morning  to  find  her  jaw  dislocated.  Each  day  her  hus- 
band had  reduced  it.  It  was  only  after  his  death  that  she  applied  at 
the  surgical  polyclinic  for  assistance. 

Besides  the  above-described  typical  forward  dislocation  of  the  jaw, 
there  occurs  very  rarely  a  dislocation  backward.  In  this  form  the  articu- 
lar process  glides  over  the  small  tympanic  tubercle  which  closes  the 
articular  fossa  behind  and  reaches  the  tympanico-stylomastoid  fossa, 
which  is,  however,  developed  in  the  female  only  sufficiently  to  receive 
the  head  of  the  articulation.  According  to  Thiem,  in  forcibly  closing 
the  teeth  the  temporal  muscle  produced  dislocation  of  the  jaw  backward. 
In  this  form  of  dislocation  the  mouth  is  tightly  closed,  the  teeth  of  the 
lower  jaw  rest  behind  those  of  the  upper  jaw,  and  the  condyloid  process 
can  be  felt  beneath  the  external  auditory  meatus  in  front  of  the  mastoid 
process.  Reduction  is  accomplished  by  forcibly  opening  the  mouth 
under  anaesthesia,  or  by  first  pressing  the  lower  jaw  backward,  then 
downward,  and  bringing  it  forward. 


CHAPTEK   XX. 

DISEASES  OF  THE  JAWS. 
ACTINOMYCOSIS  OF  THE  JAW. 

ACTINOMYCOSIS  is  undoubtedly  the  most  frequent  chronic  infectious 
disease  of  the  jaw.  This  affection  is  described  in  detail  elsewhere  under 
Diseases  of  the  Face,  the  Salivary  Glands,  and  the  Mouth,  but  must  be 
referred  to  again  at  this  place,  since  the  maxillary  bones  are  the  site  of 
preference  not  only  of  the  secondary  manifestations  of  actinomycosis, 
but  also  of  the  less  common  primary  focus  of  infection. 

In  actinomycosis  of  animals  as  well  as  of  man  the  surgeon  is  dealing 
with  an  infection  coming  directly  or  indirectly  from  a  plant  infected 
by  a  fungus.  Yet  the  most  recent  investigations  have  shown  that  the 
various  pathological  manifestations  known  as  actinomycosis  do  not 
depend,  as  was  formerly  believed,  upon  a  single  specific  ray-fungus. 
An  accurate  bacteriological  examination  by  Silberschmidt,  of  several 
cases  of  actinomycosis  of  the  upper  jaw  observed  at  the  Zurich  Surgical 
Clinic  and  Dispensary,  showed  that  not  a  single  one  of  the  isolated 
incitors  of  the  disease  corresponded  morphologically  to  the  fungus  de- 
scribed accurately  by  Bostrom  as  the  sole  cause  of  actinomycosis  in 
man  and  animals.  In  the  same  way  the  cultures  differed  from  the 
actinomyces  described  by  Wolff  and  Israel.  A  number  of  different 
micro-organisms  belonging  to  the  class  of  Actinomycetcs  are  capable  of 
giving  rise  to  the  typical  pathological  picture.  Mixed  infections  are 
exceptional  in  human  actinomycosis. 

From  the  fact  that  actinomycosis  in  animals  and  man  involves  most 
frequently  the  parts  adjacent  to  the  mouth  it  is  permissible  to  conclude 
that  food  plays  a  part  in  the  etiology  of  the  disease.  It  is  believed  that 
minor  injuries  of  the  oral  mucous  membrane  allow  the  fungus  to  enter. 
Bostrom  has  even  proved  the  close  relation  which  the  introduction  of 
barley-grains  has  to  the  affection  among  animals.  A  large  number  of 
observations  point  to  the  same  mode  of  infection  in  man.  But  in  many 
cases  the  etiology  of  the  disease  remains  obscure. 

The  surgeon  can  hardly  do  otherwise  than  to  assume  the  ubiquitous 
presence  of  the  germ,  and  that  it  may  retain  its  vitality  upon  inorganic 
material.  Among  others,  the  interesting  observations  of  O.  Wyss  and 
Silberschmidt  favor  these  views.  These  authors  found  peculiar  struc- 
tures, the  size  of  a  pinhead,  upon  the  inner  side  of  an  egg-shell.  Micro- 
scopical and  cultural  examination  showed  that  these  consisted  of  typical 
threads  with  long  branches  like  bovine  actinomyces.  The  egg,  still  well 
preserved,  had  been  kept  on  straw  for  five  months,  and  during  this  time 
the  micro-organisms  had  probably  penetrated  the  shell. 
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Transmission  of  the  infection  from  diseased  animals  to  man  or  from 
man  to  man  probably  does  not  occur. 

Formerly  the  mistake  was  made  of  looking  upon  actinomycotic  affec- 
tions of  the  jaw  as  primary  bone  infections,  until  more  accurate  observa- 
tions showed  that  in  most  cases  there  is  a  primary  infection  of  the  soft 
parts,  with  infiltration  of  these  instead  of  the  supposed  bone  tumors.  If 
the  bone  is  diseased,  it  is  affected  only  secondarily.  To-day  the  opposite 
view,  that  a  primary  actinomycosis  of  the  jaw  does  not  occur  at  all,  has 
its  supporters.  Israel's  opinion,  that  carious  teeth  play  an  important 
part  in  jaw  infections,  is  doubted  more  and  more  at  present.  Yet  it 
seems  to  have  received  valuable  support  from  a  recent  observation  of 
Silberschmidt,  who  obtained  cultures  of  actinomycosis  from  the  contents 
of  the  opened  root-canal  of  a  carious  tooth.  Yet  even  in  this  case  an 
infection  from  the  edge  of  the  gums  or  from  the  alveolar  periosteum 
cannot  be  strictly  excluded.  The  old  discussion  as  to  whether  the  para- 
sitic infection  finds  its  way  through  the  teeth,  around  the  tooth,  or  by 
means  of  the  circulation  by  metastasis,  is  an  idle  one  for  the  surgeon  in 
most  cases.  It  is  a  fact  that  the  upper  as  well  as  the  lower  jaw  may  be 
destroyed  to  a  marked  degree  by  the  ray-fungus. 

In  by  far  the  largest  number  of  cases  of  infection  from  the  alveolar 
margin  or  the  gum  of  the  lower  jaw  the  process  extends  to  the  submaxil- 
lary  or  submental  region,  or  to  the  tissues  of  the  cheek,  where  the  char- 
acteristic, diffuse,  slightly  reddened  and  but  little  tender  swellings,  at 
first  doughy  and  later  board-like,  develop.  In  other  cases  there  is 
an  entirely  different  pathological  picture:  a  swelling  appears  in  the 
region  of  a  carious  tooth  or  in  the  gap  left  by  an  extracted  tooth, 
which  looks  very  much  like  a  gum-boil  of  an  acutely  infectious  nature, 
and  differs  from  this  only  by  its  slower  growth  and  less  marked  tender- 
ness. Gradually  the  swelling  breaks  down  externally  or  toward  the 
mouth. 

In  some  cases  the  infiltration  is  not  restricted  to  the  region  of  the  jaw, 
but  extends  downward  along  the  sternomastoid  to  the  clavicle  or  along 
the  ascending  ramus  of  the  jaw  to  the  base  of  the  skull.  Metastatic 
glandular  swellings  are  not  common  in  actinomycosis,  since  the  infiltra- 
tion does  not  spread  by  way  of  the  lymph-tracts,  but  by  continuity.  In 
a  girl  affected  with  primary  actinomycosis  of  the  lower  jaw  the  author 
could  follow  the  extension  of  the  disease  to  the  other  side  of  the  head  as 
well  as  upward  and  downward;  one  abscess  after  another  developed  in 
succession  until  the  patient  died  of  actinomycosis  of  the  base  of  the  skull 
and  meningitis,  after  having  been  ill  two  years. 

The  lower  jaw  itself  can  participate  in  the  disease  in  different  ways. 
Periosteal  changes  constitute  the  mildest  forms;  the  periosteum  is  thick- 
ened or  even  destroyed  by  secondary  inflammation,  and  in  the  latter 
case  there  may  be  a  separation  of  small  sequestra.  In  other  cases  fistu- 
lous  tracts  run  from  the  gum  or  a  diseased  tooth  into  the  depths,  where 
they  end  in  a  cavity  filled  with  very  vascular  granulations.  The  bone 
around  these  cavities  is  often  so  rotten  that  pressure  with  the  fingers 
elicits  crepitation.  New  fistulous  canals  run  from  the  cavities  into  the 
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FIG.  282. 


surrounding  soft  parts;  in  the  cavities  themselves  there  often  are  loose 
sequestra  (cases  of  Fevrier,  Murphy,  and  Israel). 

The  third  type  of  jaw  affection,  which  begins  centrally  in  animals  and 
gives  rise  to  a  pathological  picture  resembling  a  myeloid  sarcoma,  in 
man  occurs  in  a  less  characteristic  manner  (cases  of  Guermonprez, 
Ducor,  Poncet,  Legrain). 

Actinomycosis  of  the  upper  jaw  generally  pursues  a  more  serious  and 
rapid  course.  The  process  here  generally  begins  with  toothache,  loosen- 
ing of  the  teeth,  and  tumefaction  at  the  alveolar  process.  Gradually 
an  abscess,  fistula?,  and  bone-necrosis  form,  but  a  reaction  on  the  part 
of  the  bone  does  not  occur,  and  there  is  slight  tendency  toward  the 
formation  of  osteophytes  or  the  encapsulation  of  the  tissues,  so  that  the 
Infections  find  all  portals  opened.  The  maxillary  sinus  is  easily  affected, 
the  base  of  the  sluill  much  endangered,  and  the  surrounding  muscles 
and  soft  parts  are  permeated,  so  the  trismus  and  disturbance  of  nutrition 
occur  owing  to  the  infiltration  of  the  muscles  of  mastication,  and  gravi- 
tation abscesses  into  the  posterior  mediastinum  with  sometimes  even 
erosions  of  the  vertebrae,  owing  to  involvement  of  the  prevertebral 
Connective  tissue. 

Diagnosis. — How  different  the  symptoms  and  course  of  the  disease 
may  be  is  evident  from  the  popular  distinction  of  actinomycosis  from 
pseudoactinomycosis.  The  patients 
generally  notice  first  the  thickening  of 
the  gums  or  of  the  alveolar  margin; 
then  an  infiltration  appears  at  the 
angle  of  the  jaw  or  the  cheek.  It  is 
first  doughy,  later  board-like  in  con- 
sistence, and  the  course  is  exceedingly 
protracted,  for  there  may  be  no 
changes  for  a  long  time  Finally, 
several  areas  soften  and  suppurate. 
The  pus  is  scant  in  amount,  thick, 
and  often  of  chocolate  color,  and  in 
it  one  may  often  detect  the  charac- 
teristic yellow  granules  with  the 
naked  eye.  They  Vary  in  size  from 
that  of  a  grain  of  sand  to  that  of  a 
pinhead,  and  under  the  microscope 
will  be  found  to  consist  of  threads  of 
mycelia,  partly  with  club-shaped  ends. 

In  other  instances  the  disease  runs 
a  course  very  much  like  the  com- 
mon recurring  dental  abscess.  Ac- 
cording to  the  author's  personal  ex- 
perience, these  cases  are  not  rare.  In 
rather  rapid  succession  there  is  a  slight  toothache,  a  gum-boil,  or  ex- 
ternal suppuration,  so  that,  as  in  Fig.  282,  there  is  not  the  slightest 
reason  for  a  diagnosis  of  actinomycosis  from  the  external  appearance. 


Actinomycosis  of  lower  jaw.    Clinical  course 
like  a  recurring  dental  abscess. 
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Even  the  direct  microscopical  examination  of  the  pus  or  of  sections 
of  the  tissue  does  not  always  lead  to  a  diagnosis.  Cultures  must  be 
made  to  detect  the  germs  of  the  disease.  A  few  aerobic  and  anaerobic 
agar  and  bouillon  cultures  are  sufficient. 

This  changeable  clinical  picture  can  be  readily  explained  if  it  is 
assumed  that  several  varieties  of  actinomyces,  instead  of  one  specific 
one,  can  cause  the  disease.  This  may  also  explain  the  peculiar  fact 
that  the  iodides  act  almost  as  specifics  in  some  cases,  while  in  others 
they  have  no  effect  at  all. 

Prognosis. — In  general  the  prognosis  of  actinomycosis  is  unfavorable 
on  account  of  the  tendency  of  the  disease  to  spread.  Involvement  of 
the  upper  jaw  is  particularly  feared  on  account  of  the  ease  with  which 
it  spreads  to  the  base  of  the  skull.  On  the  other  hand,  it  must  not  be 
forgotten  that  actinomycosis  of  the  face  may  heal  spontaneously  through 
suppuration,  and  that  the  iodide  treatment  is  often  followed  by  remark- 
able results  in  localized  affections  of  the  jaw. 

Treatment. — In  some  places  an  almost  specific  action  upon  actino- 
mycosis is  ascribed  to  potassium  iodide.  It  is  given  internally  in  daily 
doses  of  from  2.5  to  6  grams  (45  to  90  grains),  to  be  increased  every 
day;  or  a  1  to  2  per  cent,  solution  is  injected  parenchymatously  (every 
eight  days  the  contents  of  two  to  four  Pravaz  syringes,  or  twice  a  weclv 
one  to  two  syringef uls) . 

The  author  has  seen  little  benefit  from  the  internal  use  of  potassium 
iodide;  the  parenchymatous  injections  have  been  followed  in  part  by 
surprising  results,  in  part  they  failed  completely.  Poncet  considers 
potassium  iodide  indicated  only  in  recent  cases,  during  the  stages  of 
induration  and  where  the  process  does  not  extend  deeply.  In  such 
cases  it  is  proper  to  try  the  drug  first,  and  to  operate  only  if  it  has 
proved  without  effect.  Even  in  a  case  of  actinomycotic  infiltration 
extending  superficially  over  a  large  surface  the  author  has  seen  the 
disease  recede  against  expectation  after  injections  of  potassium  iodide. 

In  from  two  to  three  weeks  one  will  be  able  to  decide  upon  the  value 
of  the  iodide  treatment;  if  it  has  proved  useless,  one  must  resort  to  the 
knife,  sharp  spoon,  or  thermocautery.  In  general  one  should  not  expect 
benefit  from  potassium  iodide  in  extensive  affections;  it  is  better  here 
to  have  resource  to  operative  treatment  at  once  or  to  a  combination  of 
the  latter  with  potassium  iodide. 

A  complete  excision  of  the  diseased  area  by  incisions  in  the  healthy 
tissue,  such  as  would  promise  a  complete  cure,  is  not  often  possible. 
Generally  all  that  is  accomplished  is  the  incision  and  drainage  of 
abscesses  and  fistulous  tracts  wTith  curetting  and  thermocauterization  of 
diseased  tissues  and  removal  of  sequestra. 


TUBERCULOSIS  OF  THE  MAXILLARY  BONES. 

Tuberculous  affections  of  the  maxillary  bones  are  rather  rare;  they 
appear  most  frequently  in  the  form  of  a  tuberculous  periostitis  or  ostitis 
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of  the  orbital  margin  of  the  upper  jaw  or  at  the  junction  of  the  malar 
bone  with  the  upper  jaw.  In  children  tuberculous  foci  occur  here  which 
are  exceedingly  typical  in  their  localization,  as  well  as  in  their  course 
and  final  result.  Generally  after  an  acute  infectious  disease  which  has 
run  its  course,  particularly  measles,  a  swelling  develops  at  the  orbital 
margin  or  at  the  malar  process  of  the  upper  jaw,  in  conjunction  with 
other  scrofulous  symptoms.  Gradually  this  softens  and  forms  an 
abscess,  and  a  protracted  suppurating  fistula  with  sequestration  results. 
Finally,  a  marked  retraction  of  the  skin  of  the  low^er  lid  into  the  scar 
of  the  fistula  remains.  In  such  cases  it  is  well  to  expose  and  scrape 
out  the  carious  focus  as  soon  as  possible,  so  as  to  avoid  extreme 
ectropion. 

Tuberculous  affection  of  the  nasal  and  palate  processes  of  the  upper 
jaw  in  young  children  has  been  repeatedly  wrongly  described  as  disease 
of  the  maxillary  sinus.  Such  diagnoses  do  not  hold  for  embryological 
reasons. 

Tuberculosis  of  the  alveolar  processes  has  been  observed  repeatedly; 
Zauby  has  collected  about  40  cases  of  this  kind.  The  infection  gains 
entrance  through  the  spaces  between  the  teeth  and  gums  and  by  way 
of  carious  teeth.  Wounds  following  the  extraction  of  teeth  also  permit 
the  infection  to  enter  readily,  especially  in  phthisis.  The  tuberculous 
involvement  of  the  teeth  is  therefore  as  a  rule  a  secondary  affection  of 
individuals  otherwise  tuberculous;  undoubtedly,  however,  it  may  occur 
primarily.  At  first  one  finds  a  painful  swelling  and  ulceration  of  the 
gum,  which  bleeds  readily;  later  the  roots  of  the  teeth  are  exposed  and 
the  teeth  fall  out,  and  parts  of  the  jaw  may  become  necrotic.  Slight 
pain  and  much  salivation  accompany  the  process. 

The  diagnosis  is  generally  easy;  if  there  are  any  difficulties,  a  micro- 
scopical and  bacteriological  examination  of  small  excised  pieces  of  tissue 
settles  all  doubt. 

The  prognosis  is  serious,  since  the  disease  is  generally  accompanied 
by  pulmonary  phthisis.  Otherwise  local  surgical  treatment  promises 
good  results.  It  consists  of  removing  the  suspicious  tissue,  curetting, 
and  cauterizing  with  lactic  acid. 

The  rare  occurrence  of  tuberculous  inflammations  of  the  body  of  the 
jaw  is  explained  by  the  infrequency  of  primary  tuberculous  foci  upon 
the  gums  and  in  the  mouth. 

Tuberculosis  of  the  lower  jaw  must  be  discussed  separately  on  account 
of  its  malignant  course.  Etiologically,  two  classes  may  be  distinguished: 
those  which  begin  primarily  in  or  upon  the  body,  and  those  which 
extend  to  the  body  secondarily  from  the  mucous  membrane  or  the 
alveolar  margin. 

The  cases  observed  of  primary  tuberculosis  of  the  jaw  leave  the  sur- 
geon completely  in  the  dark  as  to  how  this  originates.  It  is  true  that  the 
patients  are  generally  tainted  by  heredity,  but  external  causes,  such  as 
trauma  or  exposure  to  cold,  are  not  mentioned.  It  is  impossible  to  decide 
if  the  tubercle  bacilli  reach  the  site  by  way  of  the  circulation  or  directly 
from  the  teeth  or  the  gums.  The  tuberculous  lesion  is  generally  located 
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in  the  lower  margin  of  the  horizontal  portion  of  the  mandible,  especially 
in  the  region  of  the  chin  or  the  angle  of  the  jaw;  but  the  ascending 
ramus  can  also  be  involved  primarily.  The  disease  manifests  itself  first 
as  a  hard  diffuse  swelling  of  the  affected  part  of  the  jaw.  The  pain  is 
not  marked;  the  patients  have  a  good  appetite  and  are  not  feverish, 


and  as  a  rule  they  only  consult  the  physician  when  the  trismus,  which 
appears  early,  will  not  disappear,  or  when,  after  months,  softening 
occurs  in  some  part  of  the  swelling.  Incisions  and  extraction  of  neigh- 
boring teeth,  which  are  wrongly  looked  upon  as  the  cause,  prove  without 
effect.  A  sound  introduced  into  the  incision  or  the  cavity  of  the  tooth 
strikes  denuded  bone,  granulations,  or  perhaps  a  small  sequestrum. 
Despite  energetic  removal  of  the  foci,  or  even  resection  of  the  mandible, 
recurrence  follows  recurrence,  one  complication  is  udded  to  the  other, 
and  new  fistula  and  large  swellings  of  the  lymph-nodes  of  the  neck  and 
back  develop;  the  process  creeps  to  the  glenoid  cavity,  the  auditory 
meatus,  and  even  into  the  base  of  the  skull.  After  a  duration  of  several 
years  the  disease  generally  ends  fatally. 

Secondary  tuberculosis  of  the  jaw  differs  from  the  primary  form  just 
described  chiefly  in  that  it  takes  its  origin  from  affections  of  the  teeth. 
Hence  it  begins  with  severe  toothache,  purulent  periostitis,  and  more 
marked  general  disturbances.  Its  later  course  is  accompanied  by  the 
formation  of  fistulse  in  the  jaw  and  glandular  swelling;  it  resembles  the 
same  stage  of  the  primary  disease,  but  the  prognosis  seems  to  be  some- 
what more  favorable. 

The  diagnosis  can  always  be  made  definitely  in  the  second  stage,  but 
in  the  first  there  may  be  some  difficulty,  and  other  tumefactions,  sarcoma, 
actiriomycosis,  and  syphilis  must  be  excluded.  Carcinoma  hardly  comes 
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into  consideration,  since  it  almost  always  affects  the  lower  jaw  second- 
arily from  foci  in  the  surrounding  skin,  mucous  membrane,  or  glands. 
Besides,  carcinoma  always  appears  after  the  fortieth  year,  tuberculosis 
before  that  age. 

In  the  beginning  it  is  not  easy  to  distinguish  tuberculosis  from  sarcoma 
of  the  lower  jaw,  especially  its  myeloid  form,  which  is  relatively  fre- 
quent. While  tuberculosis  runs  a  protracted  course,  a  sarcoma  gener- 
ally grows  rapidly  and  tends  to  break  through  the  bone,  so  that  the 
palpating  finger  soon  makes  out  a  thin  shell  of  bone  which  can  readily 
be  pressed  in.  Large  hard  metastases  in  the  lymph-nodes  are  absent 
in  sarcoma,  and  fistula  do  not  occur  in  the  later  stages.  In  doubtful 
cases  the  diagnosis  can  be  made  by  an  exploratory  excision  or  by  the 
reaction  of  the  organism  to  tuberculin  injections. 

Tuberculosis  of  the  lower  jaw  may  most  readily  be  mistaken  for 
actinomycosis.  The  character  of  the  pus  discharging  from  the  fistula? 
(see  Actinomycosis  of  the  Jaw)  and  the  behavior  of  the  lymph-nodes 
aid  in  the  differential  diagnosis.  In  actinomycosis  the  latter  generally 
remains  unchanged,  while  in  tuberculosis  glandular  swelling  belongs  to 
the  clinical  picture. 

Syphilis  of  the  lower  jaw  is  rare;  it  manifests  itself  in  firm  swellings, 
and  is  generally  accompanied  by  other  characteristic  symptoms  of  the 
disease  (see  Diagnosis  of  Syphilis). 

The  necessity  of  primary  radical  therapy  is  evident  from  the  results 
seen  in  those  cases  that  have  been  treated  by  insufficient  measures  or 
not  at  all.  This  treatment  should  be  radical  even  if  an  early  resection 
is  necessary  to  remove  completely  the  diseased  foci.  Simple  curetting 
does  not  suffice,  and  the  hammer  and  chisel  must  be  employed  for  quite 
some  distance  into  the  healthy  bone.  Extensive  resections  interfere 
with  the  function  of  the  jaw,  but  the  many  scars  and  fistula?  after  con- 
servative treatment  bring  about  a  much  worse  cosmetic  result.  Losses 
of  continuity  in  the  mandibular  arch  may  be  corrected  by  mechanical 
appliances  (see  Resection  of  the  Lower  Jaw).  A  tonic  general  treat- 
ment should  assist  the  local. 


SYPHILIS  OF  THE  JAW. 

The  author  refers  to  the  section  on  Syphilis  of  the  Mouth  concerning 
the  observations  of  Fournier,  Ritter,  and  Miller  upon  the  primary 
syphilitic  lesion  of  the  gum  and  the  dangers  of  transmitting  syphilitic 
virus  by  dental  instruments. 

The  affections  of  the  jaw  belong  exclusively  to  the  tertiary  stage  of 
syphilis. 

The  disease  shows  itself  in  the  lower  jaw  chiefly  in  the  form  of  gum- 
matous  periostitis  and  exostoses,  which  prefer  the  outer  side  of  the  jaw 
and  its  angle.  The  periostitis  is  more  often  circumscribed  than  diffuse, 
and  appears  as  rounded,  smooth,  hard,  insensitive  swellings  upon  the 
buccal  side  of  the  jaw.  They  generally  resolve  or  develop  into  exostoses; 
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disintegration  with  necrosis  of  bone  and  rupture  with  discharge  of  pus 
externally  or  into  the  mouth  is  less  common. 

The  diffuse  gummatous  periostitis  has  a  much  worse  prognosis  than 
the  circumscribed  owing  to  protracted  suppuration,  extensive  necrosis, 
and  .danger  of  sepsis. 

Rostan  and  Fournier  have  observed  paralysis  of  the  inferior  dental 
nerve  as  a  result  of  syphilitic  exostoses  in  the  region  of  the  mental  fora- 
men. 

The  hard  palate  as  well  as  the  soft  palate  is  a  site  of  preference  par 
excellence  for  tertiary  syphilitic  disease.  Besides  the  ordinary  gummatous 
swellings  and  syphilitic  ulcers,  the  hard  palate  is  very  often  the  seat  of 
syphilitic  disease  of  the  bone.  This  disease  begins  as  a  rounded, 
nodular  swelling  which  softens  and  breaks  down  later,  and  leads  to 
necrosis  and  perforation  of  the  palate.  Extension  of  the  syphilitic  process 
from  the  nasal  cavities  to  the  mouth  seems  probable,  from  the  prefer- 
ence of  the  disease  for  the  nasal  portions  of  the  upper  jaw  (see  Syphilis 
of  the  Nose).  In  severe  cases  the  framework  of  the  jaw  is  destroyed, 
and  in  addition  the  base  of  the  skull  is  affected,  so  that  a  meningitis  is 
imminent.  Large  perforations  into  the  nasal  cavities  are  followed  by 
annoying  passage  of  food  into  the  nose  and  marked  disturbances  of 
speech. 

In  most  cases  this  chronic  infectious  disease,  with  its  manifold 
courses,  can  be  diagnosticated  easily  by  the  personal  history,  local 
examination,  and  other  symptoms  of  the  affection.  If,  however,  no 
symptoms  of  syphilis  have  preceded  the  condition,  it  may  easily  be  mis- 
taken for  tuberculosis,  and  even  the  most  experienced  specialist  may 
find  it  impossible  to  differentiate  the  two. 

Theoretically  it  has  been  recommended  to  examine  the  granulations 
for  tubercle  bacilli  and  to  inoculate  animals,  but  practically  this  is  rarely 
satisfactory.  There  are  much  simpler  diagnostic  aids  of  inestimable 
value  in  tuberculin  injections,  and,  above  all,  in  the  specific  action  of 
potassium  iodide  in  lues. 

Treatment. — The  rule  for  treating  syphilitic  affections  of  the  jaw  is 
to  give  potassium  iodide  at  once,  from  3  to  4  grams  (45  to  60  grains) 
as  an  average  daily  dose;  in  imminent  perforation  of  the  palate,  even 
5  to  8  grams  (75  to  120  grains)  are  necessary  to  combat  the  destruc- 
tive process.  The  risk  of  setting  up  a  mild  transient  iodism  is  not  to 
be  considered  in  view  of  the  impending  necrosis  of  the  jaw,  which  will 
leave  its  mark  permanently. 

It  is  better  not  to  use  mercury  at  all,  since  it  is  less  efficient  and  might 
cause  salivation. 

A  local  treatment,  consisting  of  frequently  rinsing  the  mouth  with 
antiseptic  fluids,  is  appropriate.  Where  there  is  retention  of  pus  and 
gangrene,  the  surgeon  must  incise  early,  drain  off  the  secretions,  and 
extract  sequestra  if  necessary.  Small  defects  of  the  hard  palate  are 
covered  by  plastic  operations ;  large  ones  are  better  closed  by  mechanical 
appliances,  for  the  cicatricial  changes  in  the  flap  of  mucous  membrane 
and  periosteum  and  its  poorly  nourished  conditions  will  frequently  pre- 
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vent  a  plastic  repair.  The  obturator  should  be  applied  as  early  as  pos- 
sible, since  the  passage  of  food  and  saliva  through  the  perforation  causes 
continual  irritation. 


PHOSPHORUS  NECROSIS  (PHOSPHORUS  PERIOSTITIS). 

As  early  as  1867  Thiersch  cherished  the  hope  that  this  terrible  trade 
disease  would  soon  be  a  matter  of  medical  history,  and  since  that  time 
the  same  expectation  has  been  repeatedly  expressed  in  the  literature  on 
phosphorus  necrosis.  To-day,  at  the  beginning  of  the  twentieth  century, 
this  has  not  been  realized  despite  all  sanitary  direction  and  precautions. 

From  the  author's  personal  inquiries  he  can  confirm  the  very  recent 
statement  of  v.  Stubenrauch,  that  necrosis  of  the  jaw  still  occurs  even 
in  factories  which  deny  the  presence  of  poisoning  among  their  workmen. 
After  repeated  fruitless  attempts  to  control  the  evil  by  stringent  hygienic 
regulations,  Switzerland  has  prohibited  by  statute  the  manufacture, 
import,  export,  and  sale  of  matches  made  with  yellow  phosphorus;  and 
it  is  to  be  hoped  that  other  countries  will  protect  workers  with  phos- 
phorus by  like  enactments.  The  lower  classes  unwillingly  part  with 
matches  which  can  be  so  easily  ignited  on  almost  any  surface.  Even 
if  the  use  of  matches  made  of  yellow  phosphorus  should  be  discontinued, 
the  disease  would  not  disappear.  Quite  recently  it  has  occurred  in  other 
industries  in  which  phosphorus  is  employed,  such  as  phosphorus-bronze 
foundries  and  Swedish  match  factories,  where  amorphous  phosphorus 
contaminated  with  yellow  phosphorus  is  used. 

According  to  statistics  from  2  to  5  per  cent,  of  workers  with  phosphorus 
suffer  from  necrosis  of  the  jaw.  Since  laborers  who  work  exclusively 
with  phosphorus  were  mostly  affected,  it  was  easy  to  look  upon  the  latter 
as  the  cause  of  the  disease.  By  excellent  clinical  and  experimental  work 
v.  Bibra  and  Geist  have  proved  that  the  affection  of  the  jaw  occurring 
in  match  factory  employes  is  to  be  ascribed  to  phosphorus  alone,  and 
especially  to  the  vapors  of  phosphorus.  Formerly  arsenic,  sulphur  fumes, 
and  ozone  were  wrongly  ascribed  as  causes.  The  fumes  of  phosphorus 
are  chiefly  given  off  in  the  drying  chamber  of  match  factories.  Hence 
dipping  the  matches  into  the  mass  containing  the  phosphorus,  drying 
them,  and  finally  removing  the  dried  matches  from  the  chamber  and 
packing  them  into  boxes,  are  particularly  dangerous  occupations.  Those 
workmen  who  dip  the  wood  into  the  glue-like  mass  are  affected  most 
early  and  frequently,  since  the  warm  mass  fumes  considerably.  But 
phosphorus  may  also  be  dissolved  in  gum  arabic  or  tragacanth,  and  since 
phosphorus  masses  prepared  in  this  way  are  used  cold  for  dipping,  the 
latter  method  is  much  less  dangerous  and  is  therefore  prescribed  by  law 
in  most  countries. 

Abundant  clinical  observations,  with  studies  on  anatomical  prepara- 
tion, have  explained  the  pathological  changes  and  the  course  of  the 
disease,  but  the  manner  in  which  the  fumes  of  phosphorus  bring  about 
the  initial  change  in  the  bone  remains  unknown,  despite  numerous 
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experimental  investigations.  It  is  especially  important  to  determine  if 
the  fumes  act  directly  and  locally  upon  the  area  which  later  becomes 
necrotic,  or  if  they  first  affect  the  body  generally.  In  the  latter  case  the 
general  disease  would  subsequently  settle  in  the  jaw,  where  the  frequent 
inflammations  following  dental  caries  would  find  the  bone  less  resistant 
owing  to  the  constitutional  disorder. 

The  theory  that  the  fumes  of  phosphorus  act  locally  seems  probable 
in  view  of  the  fact  that  only  the  jaw  is  primarily  affected  by  phosphorus- 
necrosis.  The  valuable  experimental  studies  of  Wegner  form  the  main 
support  for  this  theory.  The  latter  found  that  if  rabbits  are  exposed  to 
the  fumes  of  phosphorus  for  a  long  period  in  a  closed  place,  some  will 
develop  necrosis  of  the  jaw,  but  the  majority  remain  well.  The  disease 
is,  however,  certain  to  appear  if  small  pieces  of  periosteum  with  mucous 
membrane  are  removed  from  the  jaws  of  the  exposed  animals.  Though 
the  fumes  excite  an  ossifying  periostitis  at  other  sites  where  the  bone  is 
bared  of  periosteum,  as  in  the  tibia,  this  only  occurs  when  the  natural 
tendency  toward  healing  is  interfered  with  by  continued  packing  or 
laceration.  Changes  in  the  bones  of  the  jaw  were  never  found  when 
the  animals  received  phosphorus  by  the  mouth. 

It  must  be  emphasized  here  that  a  process  identical  to  that  seen  in  man 
could  not  be  induced  in  any  of  the  animals  experimented  upon.  Necroses- 
of  the  jaw  which  progress  continuously  until  the  entire  jaw  is  destroyed, 
such  as  are  seen  in  man,  do  riot  occur  in  animals. 

But  the  experiments  of  Wegner  can  also  be  interpreted  in  favor  of  a 
general  intoxication  in  which  point  of  minor  resistance  is  created  by  the 
baring  of  a  piece  of  bone.  This  latter  theory  is  supported  by  some 
clinical  observations  which  have  given  evidence  of  the  peculiar  fact  that 
workmen  who  have  relinquished  their  occupation  in  match  factories  for 
a  long  time  may  develop  a  late  necrosis  of  the  jaw  without  symptoms 
of  phosphorus-poisoning  in  the  interval.  The  author  will  only  mention 
the  case  of  necrosis  observed  by  Kosinski,  for  which  no  other  cause  could 
be  determined  except  that  the  patient  had  worked  in  a  match  factory 
twelve  years  previously;  in  the  interval  the  patient  had  always  been  well. 

In  connection  with  the  jaw  affection  in  man  there  are  a  number  of 
objections  to  the  law  of  the  local  action  of  the  phosphorus  fumes,  based 
upon  animal  experiments.  The  first  investigators  were  of  the  opinion 
that  carious  teeth  or  recent  gaps  between  the  teeth  are  necessary  to  set 
up  the  lesion  of  the  jaw.  With  a  greater  experience,  however,  it  was 
found  that  workmen  with  carious  teeth  can  be  exposed  to  the  evil  in- 
fluences for  years  with  impunity.  Of  course,  those  with  defective  teeth 
are  affected  more  easily  than  those  with  normal  teeth,  according  to  Hirt 
at  least  three  times  as  often.  Nevertheless,  individuals  with  perfectly 
healthy  teeth  are  not  rarely  attacked  by  the  disease. 

V.  Stubenrauch  and  others  are  opposed  to  the  theory  of  the  local 
action  of  the  fumes,  and  warmly  support  the  belief  that  the  phosphorus 
enters  the  blood  by  way  of  the  pulmonary  circulation.  The  author  must 
agree  with  v.  Stubenrauch  when  he  estimates  that  the  amount  of  phos- 
phorus which  can  enter  through  carious  teeth  in  a  given  space  of  time  is 
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only  an  exceedingly  small  fraction  of  the  amount  which  reaches  the  blood 
by  way  of  the  pulmonary  circulation.  The  author  must  also  confess  that 
parts  of  the  bone  protected  against  the  action  of  the  fumes,  particularly 
the  ascending  rami,  would  probably  not  be  involved  if  inhalation  of  the 
fumes  locally  irritates  the  periosteum.  But  the  ascending  rami  are  just 
the  place  where  enormous  osteophytes  do  occur. 

Schuchardt  is  also  of  the  opinion  that  the  phosphorus  first  causes  a 
general  disease  of  the  skeleton  which  brings  about  the  necrosis  by  being 
brought  in  contact  with  bacterial  infection.  A  certain  disposition  to 
necrosis  on  the  part  of  the  jaw-bones  must  be  assumed  for  this  theory. 
His  explanation  of  the  predisposing  skeletal  disease  is  not,  however,  free 
from  objections;  it  is  supposed  to  manifest  itself  in  softness  and  brittle- 
ness  of  the  bone,  analogous  to  rhachitis. 

Stockmann  bacteriologically  examined  the  pus  of  6  cases  of  phos- 
phorus necrosis  of  the  jaw  and  found  tubercle  bacilli  in  all.  He  there- 
fore looks  upon  phosphorus-necrosis  as  a  tuberculous  necrosis;  he 
believes  that  further  proof  is  to  be  found  in  the  fact  that  pulmonary 
tuberculosis  or  tuberculosis  of  other  organs  is  present  in  most  fatal  cases. 
Histological  examination  of  the  diseased  bone  does  not,  however,  support 
the  view  of  Stockmann,  for  in  none  of  the  preparations  can  pathological 
changes  characteristic  of  tuberculosis  be  found.  Besides,  only  a  fraction 
of  those  succumbing  after  necrosis  of  the  jaw  die  of  tuberculosis. 

Kocher  is  also  of  the  opinion  that  irritation  of  bone-forming  tissue  is 
not  the  first  action  of  phosphorus;  he  inclines  toward  Ackermann's 
explanation  that  cell-necrosis  and  hyaline  degeneration  of  the  vessel- 
walls  are  the  changes  which  appear  first  and  which  predispose  to  necrosis. 

At  any  rate,  the  causation  of  phosphorus-necrosis  depends  upon  two 
factors:  the  influence  of  phosphorus  and  an  infection  manifesting  itself 
as  suppurative  inflammation.  Without  sepsis  there  will  be  no  necrosis. 
It  is  impossible  at  present  to  decide  definitely  whether  phosphorus  acts 
through  the  intact  gums,  or  whether  it  passes  through  carious  teeth  or 
the  gaps  between  the  teeth,  or  finally  whether  it  enters  by  way  of  the 
circulation.  Yet  the  theory  of  v.  Stubenrauch  seems  probable.  Accord- 
ing to  it,  the  phosphorus  reaching  the  jaw  by  way  of  the  blood  sets  up 
primary  changes,  presumably  in  the  marrow,  which  bring  about  a 
deposit  in  bone  in  the  interior  of  the  jaw.  These  changes,  however, 
remain  latent  as  long  as  the  bone  is  not  infected.  The  periostitis  of  the 
jaw,  whose  products  are  deposited  upon  the  diseased  bone  as  massive 
osteophytes,  occurs  only  as  a  result  of  suppurative  infection  of  the  bone 
or  periosteum.  This  infection  generally  starts  from  the  cavities  of  carious 
teeth,  and  secondarily  renders  the  bone,  modified  by  the  phosphorus, 
necrotic. 

Among  other  etiological  discussions,  the  chief  interest  centres  around 
the  question  as  to  how  long  on  the  average  one  must  be  exposed  to  the 
influence  of  the  fumes  before  the  disease  will  make  its  appearance.  This 
is  not  easy  to  answer,  since  the  onset  is  not  acute.  The  disease  generally 
begins  with  mild  toothache  only,  so  that  one  generally  gets  a  meagre 
personal  history.  The  time  from  the  entrance  into  the  factory  to  the 
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development  of  the  disease  fluctuates  exceedingly,  for  it  depends  chiefly 
upon  the  hygienic  conditions  in  the  factory,  the  solvent  used  for  the  phos- 
phorus (see  above),  and  the  cleanliness  and  care  of  the  workman. 
Rydygier  speaks  of  a  girl  who  showed  the  first  symptoms  of  the  disease 
after  three  weeks,  though  she  had  no  defective  teeth  before  beginning 
work.  Schultz  refers  to  a  laborer  who  was  exposed  to  the  fumes  for 
thirty  years  without  being  affected.  From  many  observations  Hirt  men- 
tions five  years  as  an  average. 

Age  and  sex  do  not  seem  to  have  any  particular  influence  upon  the 
disease.  If  statistics  show  that  more  women  arid  young  persons  are 
affected  than  men,  this  finds  a  simple  explanation  in  the  fact  that  most 
places  chiefly  employ  women  and  children  to  do  the  work. 

It  is  easy  to  understand  that  tuberculosis  arid  ansemia  predispose  to 
the  disease,  since  they  render  the  patients  less  resistant.  Pregnancy  and 
the  puerperal  state  may  also  act  in  the  same  way. 

The  lower  jaw  is  affected  considerably  more  than  the  upper;  according 
to  Hirt  the  average  relation  is  as  5  to  3;  according  to  Thiersch,  9  to  1. 
This  probably  has  the  same  cause  as  the  greater  frequency  of  affection 
of  the  teeth  at  the  lower  jaw.  The  teeth  here  are  surrounded  more  by 
saliva  and  exposed  to  a  greater  degree  to  deleterious  substances  than 
those  of  the  upper  jaw. 

With  a  different  conception  of  the  etiology,  the  interpretation  of  the 
pathological  changes  in  phosphorus-necrosis  has  also  undergone  a 
change.  The  theory  that  the  periosteum  is  primarily  diseased  owing 
to  a  specific  inflammation  caused  by  the  phosphorus,  and  that  this  phos- 
phorus periostitis  secondarily  involves  the  bone  and  sets  up  a  necrosis, 
may  be  discarded.  If  the  periosteum  really  were  irritated  by  the  phos- 
phorus, an  extensive  regeneration  of  bone  would  be  observed  after  early 
operations;  but  in  many  cases  this  is  absent,  and  the  intense  irritation 
which  the  suppuration  exercises  must  be  looked  upon  as  the  cause  of 
the  energetic  regeneration  of  bone.  This  is  most  marked  if  suppuration 
has  been  present  before  the  operation;  if  this  is  not  the  case,  it  is  very 
scant  or  absent  entirely,  even  where  the  periosteum  is  spared  altogether 
after  resection  of  the  lower  jaw. 

In  the  early  stage  v.  Stubenrauch  states  that  the  main  bone  lesion  in 
phosphorus-necrosis  is  a  deposit  of  bone  in  the  interior,  while  in  the 
later  stage  it  is  a  lacunar  absorption  of  the  bone.  Since  the  deposit 
leads  to  sclerosis,  the  jaw  is  at  first  hard  and  sclerotic,  and  since  the 
absorption  renders  it  worm-eaten,  it  later  becomes  brittle.  The  deposit 
is  due  to  irritation  on  the  part  of  the  phosphorus  or  to  an  inflammatory 
process  in  the  marrow;  the  absorption  results  from  the  infection.  While 
these  processes  go  on  in  the  interior  of  the  jaw,  the  periosteum,  as  it  is 
slowly  raised  from  the  bone  by  the  suppuration,  forms  new  bone.  An 
entire  case  of  new  bone  may  even  develop,  which  can  imperfectly  replace 
the  necrotic  jaw.  (See  Fig.  284.) 

The  osteophytes  only  rarely  cover  the  entire  bone  uniformly ;  they  are 
generally  developed  most  at  the  under  side  of  the  lower  jaw,  while  the 
alveolar  margin  is  almost  always  completely  free.  If  the  pus  remains 
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in  contact  with  the  osteophytes  very  long,  even  these  deposits  may  be 
destroyed  by  suppuration,  and  permanent  bone  appears. 

Owing  to  its  peculiar  anatomical  structure,  the  upper  jaw  is  only 
rarely  regenerated  as  completely  as  the  lower. 

Symptoms. — The  first  symptom,  common  to  all  cases  of  phosphorus- 
necrosis,  is  toothache,  generally  starting  from  a  defective  tooth.  The 
pain  is  generally  slight,  and  intermits  for  long  periods.  After  an  interval 
of  more  or  less  duration  the  next  symptoms  appear  as  a  swelling  upon 
the  jaw  arid  gum  and  a  loosening  of  the  teeth;  suppuration  with  a  most 

FIG.  284. 


Phosphorus  necrosis  of  lower  jaw. 

disgusting  odor  is  detected,  and  the  clinical  picture  of  a  gum-boil 
develops.  Temporary  improvement  may  follow  if  the  tooth  is  extracted 
or  the  periostitic  abscess  incised;  but  soon  pain  and  the  formation  of 
abscesses  and  fistulse  begins  anew,  and  the  pus  is  converted  into  a 
stinking  fluid  mixed  with  blood.  During  the  later  stages  the  face  is 
changed  in  a  characteristic  way:  it  is  much  swollen  over  the  inflamed 
areas,  and  the  skin  is  tense  and  not  discolored  or  of  a  livid  red.  The 
general  condition  of  the  patients  becomes  worse  and  worse,  owing  to 
the  pain,  the  difficulty  in  chewing  food,  and  the  foul  pus  which  passes 
into  the  stomach.  Frequently  the  condition  is  complicated  by  pulmonary 
disease.  With  a  very  chronic  course  the  temperature  may  be  normal 
or  there  may  occasionally  be  periods  of  fever. 

The  disease  generally  runs  a  somewhat  milder  course  in  the  upper 
jaw,  since  the  inflammatory  secretions  discharge  more  readily;  on  the 
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other  hand,  the  danger  of  extension  is  greater  than  with  the  lower  jaw, 
and  the  vomer,  orbits,  sphenoid  and  malar  bones  and  even  the  brain 
have  been  affected. 

Two,  three,  or  more  years  pass  until  a  large  piece  of  the  jaw  has 
separated  sufficiently  to  be  thrown  off  spontaneously.  After  this  sup- 
puration generally  decreases  rapidly.  Gaps  in  the  new  case  of  bone 
will  be  filled  in  by  granulations  and  connective  tissue,  and  in  necrosis 
of  the  lower  jaw  under  the  most  favorable  conditions  a  movable  bony 
arch  may  result  (Fig.  284),  which  replaces  the  destroyed  bone  more 
in  a  cosmetic  than  in  a  functional  way.  In  the  majority  of  cases  more 
or  less  marked  deformity  remains. 

Prognosis. — The  prognosis  of  the  disease  is  much  better  than  for- 
merly, since  sanitary  police  regulations  at  once  remove  the  affected 
individual  from  his  harmful  surroundings.  According  to  Trelat,  the 
mortality  of  the  cases  observed  formerly  amounted  to  nearly  50  per 

FIG.  285. 


Phosphorus  necrosis  of  the  lower  jaw  in  a  man  aged  thirty-eight  years.    6.  Defect  caused  by 

the  operation. 

cent.  Death  is  caused  directly  by  any  one  of  a  number  of  complications, 
such  as  amyloid  degeneration  of  the  abdominal  organs,  nephritis,  pul- 
monary phthisis,  infection  of  the  base  of  the  skull. 

Treatment. — The  inadequacy  of  prophylaxis  by  sanitary  police  regu- 
lations has  been  referred  to  at  the  beginning  of  the  chapter.  If  the 
match  industry,  which  employs  phosphorus,  cannot  be  forbidden  alto- 
gether, the  prophylaxis  should  at  least  demand  the  following: 

Sick  or  weakly  individuals  suffering  from  carious  teeth  or  tubercu- 
losis should  not  be  allowed  to  take  part  in  the  work.  The  workshops 
should  be  thoroughly  ventilated,  and  on  entering  and  leaving  the  clothes 
must  be  changed,  the  hands  washed,  and  the  mouth  rinsed.  The 
employes  should  not  eat  where  they  work.  The  rooms  where  phos- 
phorus mass  is  prepared  and  where  the  matches  are  dipped,  dried,  and 
packed,  must  be  kept  isolated  from  the  rest  of  the  factory. 
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The  cases  may  be  treated  in  three  different  ways.  An  early,  sub- 
periosteal,  and  a  subosteophytic  resection,  and  expectative  method  are 
distinguished. 


FIG.  286, 


Phosphorus  necrosis  of  the  lower  jaw  in  a  woman  aged  twenty-five  years,    k.  Beginning 
line  of  demarcation.    I.  Small  cloaca  with  cortical  sequestrum. 

FIG,  287, 


Total  necrosis  of  the  lower  jaw. 


688  DISEASES  OF  THE  JA  WS. 

The  propriety  of  the  third  method  lies  especially  in  its  good  cosmetic 
result.  But  in  most  cases  the  new  formation  is  too  incomplete  and 
uncertain  to  justify  the  protracted  suppuration  with  its  dangers  and 
pain.  A  few  brilliant  cases,  which,  however,  were  the  exception,  have 
blinded  criticism.  The  subosteophytic  method  has  the  great  disadvan- 
tage of  obliging  one  to  keep  the  case  under  constant  observation,  since 
one  must  wait  for  the  demarcation  of  the  necrotic  tissue.  The  latter 
generally  goes  on  so  slowly  that  the  disease  continues  on  the  average 
for  at  least  one  and  a  half  years.  The  entire  lower  jaw  is  generally 
destroyed  by  this  method  in  any  event. 

Recently  the  early  subperiosteal  resection  has  found  most  favor. 
The  objections  were  that  it  did  not  cure,  since  the  process  spread 
and  a  regeneration  of  bone  did  not  occur,  but  these  objections  prove 
not  valid  on  close  observation.  If  one  operates  boldly  in  the  healthy 
tissue,  one  can  indeed  check  the  advance  of  the  disease.  Since  the 
entire  jaw  is  almost  alwrays  destroyed  in  necrosis,  one  more  readily 
decides  upon  a  total  resection  of  one  or  both  halves  of  the  jaw.  The 
cure  is  rapid  and  complete  in  proportion  to  how  early  and  radical  we 
operate.  In  some  cases  it  may  be  of  advantage  to  resect  the  halves 
separately  after  a  longer  interval. 

In  phosphorus-necrosis  Bogdanik  extirpates  if  possible  the  entire  jaw 
in  one  sitting.  He  removes  it  from  the  mouth  without  any  external 
incision,  and  says  he  gets  much  better  cosmetic  and  functional  results 
than  with  partial  resections.  This  method  suggested  itself  to  him  by 
the  constant  deviation  of  the  remaining  piece,  and  by  the  fact  that  the 
remaining  bone  soon  becomes  affected  after  partial  resection. 

The  second  objection  against  early  resection,  that  no  regeneration  of 
bone  follows,  does  not  hold,  provided  the  periosteum  is  spared  during  the 
operation. 

INFLAMMATIONS  OF  THE  JAW  IN  TABES. 

Trophic  changes  in  the  jaws  may  occur  in  all  stages  of  tabes  dorsalis, 
and  may  even  be  the  first  symptom.  They  are  characteristic  in  that 
they  begin  with  loosening  and  falling  out  of  perfectly  healthy  teeth  and 
with  anaesthesia  of  the  adjacent  portions  of  the  gum.  In  some  of  the 
cases  they  eventually  lead  to  atrophy  of  the  jaw,  in  others  to  rather 
painless  suppuration  with  necrosis  of  the  bone. 


INFLAMMATION  OF  THE  BONES   OCCURRING  AMONG   WORKERS 
IN  MOTHER-OF-PEARL  (PEARL-CARVERS'  BONES). 

As  occasionally  the  jaws  are  affected  by  this  rather  rare,  though 
extremely  peculiar,  disease  of  the  bones,  its  important  clinical  features 
will  be  briefly  described  here. 

In  the  year  1870  Englisch  called  attention  to  a  group  of  symptoms 
characteristic  of  this  disease,  and  showed  that  the  latter  attacked  only 
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a  certain  class  of  workers,  namely,  mother-of-pearl  carvers,  that  it 
occurred  only  in  individuals  about  the  time  of  puberty,  and  that  it  had 
an  absolutely  characteristic  onset  and  course.  A  mother-of-pearl  carver 
is  suddenly  seized  with  violent  tearing  pains  in  one  of  his  bones.  A 
swelling  regularly  develops  at  the  diaphysis  of  the  bone,  usually  close 
to  the  boundary  between  epiphysis  and  diaphysis.  This  swelling 
involves  the  overlying  soft  parts  and,  pathologically  considered,  con- 
sists of  an  osteomyelitis  followed  by  ostitis  and  periostitis.  During  the 
initial  stage  pain  is  not  increased  by  pressure  upon  the  affected  bone, 
but  as  soon  as  the  swelling  has  developed  the  slightest  touch  is  extremely 
painful. 

Gussenbauer  found  slight  fever  in  the  6  cases  from  Billroth's  clinic. 
The  pain  and  swelling  of  the  bone  gradually  recede  until  the  latter  has 
reached  its  normal  size.  Quite  exceptionally  an  abscess  is  formed. 
Should  the  patient  resume  his  accustomed  occupation,  however,  a  fresh 
attack  as  a  rule  sets  in. 

In  one  of  Gussenbauer's  cases  and  in  both  of  Fischer's  the  jaw  was 
the  seat  of  the  disease.  Gussenbauer's  patient  was  fifteen  years  old, 
and  had  been  for  three  years  a  mother-of-pearl  carver.  The  right  half 
of  his  lower  jaw  had  been  previously  affected  six  times  in  a  similar 
manner.  He  showed  considerable  swelling,  extending  from  the  articu- 
lation of  the  jaw  to  the  first  incisor  tooth,  where  it  was  sharply  bounded 
by  a  steep  ascending  ridge  in  the  periosteum. 

Gussenbauer  believes  ,that  conchiolin  is  the  cause  of  this  recurrent 
inflammation  of  boiies.  This  is  an  inorganic  substance  present  in  the 
innermost  layer  of  the  shell  of  the  pearl  oyster,  Avicula  margaritifera. 
and  he  believes  that,  like  other  kinds  of  dust,  this  enters  the  circulation, 
and  collects  in  the  capillaries  of  the  bone-marrow  on  account  of  a 
slowing  of  the  blood-current,  producing  embolism,  at  first  only  of  the 
capillaries  in  the  diaphysis,  finally  also  of  the  smaller  arteries,  thus 
leading  to  an  infarction.  At  present  there  is  no  positive  proof  of  this 
hypothesis. 

The  prognosis  of  the  disease  is  favorable  provided  the  patient  relin- 
quishes his  occupation. 

Treatment  consists  of  the  application  of  moist  heat  and  remedies 
aiding  absorption. 


PERIOSTITIS,  OSTITIS,  OSTEOMYELITIS,  AND  NECROSIS  OF 

THE  JAW. 

The  usual  course  of  inflammatory  processes  of  the  jaw  suggests  the 
above  heading  for  this  section.  As  in  the  case  of  inflammation  of  other 
bones,  one  does  not  find  in  many  cases  a  sharply  defined  periostitis, 
ostitis,  or  osteomyelitis.  Very  frequently,  owing  to  the  intimate  relations 
of  the  layers  of  bone,  inflammation  may  extend  either  from  without  or 
within  to  other  portions  of  the  bone.  This  applies  to  periostitis,  which 
frequently  results  from  carious  teeth.  It  may  be  mentioned  here,  how- 
VOL.  I.— 44 
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FIG,  288. 


ever,  that  trail matism,  accidental  or  surgical  in  character,  producing 
injury  of  the  mucous  membrane,  may  be  the  cause  of  inflammation  of 
the  periosteum;  also  constitutional  diseases  (scurvy),  infectious  diseases 
(typhoid),  particularly  the  exanthemata  (scarlatina,  measles,  smallpox). 
The  latter  forms  have  been  observed,  generally  in  children  at  about 
the  fifth  year,  so  that  the  development  of  the  teeth  must  be  conceded  to 
have  a  predisposing  influence. 

At  the  time  of  the  second  dentition  inflammations  of  the  jaw  are 
not  infrequently  observed  without  concomitant  general  diseases.  Even 
the  eruption  of  the  wisdom  teeth  is  popularly  feared  on  account  of 
the  frequent  secondary  inflammatory  manifestations  in  the  jaw  which 
are  almost  always  due  to  infection. 

As  the  lower  jaw  is  more  continuously  exposed  to  injurious  influences 
than  the  upper  jaw,  its  diseases  are  more  frequent  and  obstinate. 
Inflammation  of  the  lower  jaw  may  be  dangerous  for  the  reason  that 
it  frequently  extends  downward  to  the  larynx. 

If,  following  an  abscess  resulting  from  periostitis  of  the  alveolar 
process,  the  periosteum  remains  detached  for  any  length  of  time  and 

to  any  great  extent,  a  small  portion 
of  the  bone  may  undergo  necrosis. 
Such  formation  of  a  sequestrum  in 
the  jaw  can  usually  be  avoided  by 
early  incision. 

Besides  the  usual  pathological 
forms  of  periostitis,  simple  nons- 
purulent  and  purulent,  there  re- 
mains a  third,  though  rather  rare 
form,  periostitis  ossificans.  The 
immense  broadening  of  the  right 
lower  portion  of  the  face  of  the 
fifteen-year-old  girl,  shown  in  Fig. 
288,  is  the  result  of  a  slowly  de- 
veloping ossifying  periostitis  simu- 
lating exactly  the  course  of  a  sar- 
coma. Three  months  before  ad- 
mission to  the  hospital  the  patient 
noticed  for  the  first  time  that  her 
right  cheek  was  slightly  swollen. 
The  teeth  of  the  right  lower  jaw 
were  absolutely  sound,  toothache 

had  never  occurred ;  during  the  growth  of  the  tumor,  however,  there  was 
occasionally  pain  in  the  right  ear.  The  tumor  was  hard,  scarcely  sensitive 
to  pressure,  extending  from  the  anterior  border  of  the  masseter  poste- 
riorly over  the  ascending  ramus  of  the  jaw,  but  limited  exactly  to  the 
outer  and  inferior  surface  of  the  maxilla.  No  abnormality  could  be 
felt  through  the  buccal  cavity.  Cutting  down  on  the  tumor  it  was  found 
that  the  swelling  of  the  jaw  was  composed  of  soft,  spongy  bone-tissue, 
deposited  upon  the  hard  bony  shell  of  the  lower  jaw  in  a  layer  about 
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2  cm.  thick,  which  could  easily  be  removed  with  a  sharp  spoon.  The 
shape  of  the  maxilla  was  not  changed. 

As  bone,  in  its  strictest  sense,  is  composed  largely  of  inorganic  sub- 
stance, it  is  only  possible  to  speak  of  an  ostitis  in  the  sense  that  the 
Haversian  canals  are  the  seat  of  inflammation.  The  latter  condition 
possesses  little  significance,  however,  compared  with  periostitis  or  osteo- 
myelitis, which  nearly  always  precedes  it,  so  that  it  will  be  sufficient  to 
discuss  these  two  principal  kinds  of  inflammation.  Reference  will  be 
made  here  only  to  the  Haversian  canals  as  agents  between  inflamma- 
tions of  the  periosteum  and  inflammation  of  the  bone-marrow. 

Osteomyelitis  is  caused  either  by  an  infection  extending  from  without 
to  the  medullary  spaces,  or  it  is  of  so-called  idiopathic  origin — i.  e., 
originating  in  the  circulation. 

The  first  manner  of  infection  is  easily  conceivable  in  injuries  of  the 
jaws,  principally  compound  fractures,  as  a  result  of  which  the  bone- 
marrow  is  exposed.  It  is  more  difficult,  however,  to  come  to  a  con- 
clusion regarding  the  extremely  important  practical  question  as  to 
whether  the  extraction  of  teeth  within  an  inflamed  area  is  capable  of 
bringing  about  the  serious  clinical  picture  of  osteomyelitis.  Admitting 
this  path  of  infection,  it  is  surprising  that  with  the  innumerable  extrac- 
tions of  teeth,  which  are  done  generally  without  any  aseptic  precautions, 
inflammation  of  the  marrow,  with  necrosis,  does  not  take  place  more 
frequently.  Based  upon  this  consideration,  it  is  maintained  that  in  most 
cases  in  which  osteomyelitis  has  been  observed  after  the  extraction  of 
teeth,  the  former  had  existed  when  extraction  was  done. 

The  author's  experience  would  support  the  old  conception  of  Huster 
regarding  the  danger  of  extracting  teeth  in  the  presence  of  inflammatory 
conditions.  Accordingly,  the  author  proceeds  very  cautiously  in  such 
cases.  In  a  case  of  periostitis  of  the  superior  maxilla  which  was  running 
a  slow  benign  course,  the  extraction  of  a  tooth  was  followed  by  infection, 
with  high  temperature,  putrefaction,  and  subsequent  necrosis  of  the 
bone,  and  extensive  drainage  and  removal  of  the  sequestrum  were 
rendered  necessary.  As  favoring  the  view  that  there  is  less  danger  of 
infection  in  the  extraction  of  teeth  under  ordinary  circumstances,  it 
may  be  maintained  that  an  inflamed  area,  with  dilated  bloodvessels 
and  hypersemia  offers  conditions  more  favorable  for  absorption  than 
does  a  normal  alveolar  process,  and  that  in  case  of  purulent  inflamma- 
tion of  the  alveolar  region  there  are  surely  present  virulent  germs  which 
would  not  find  their  way  into  the  cavity  of  the  mouth  under  ordinary 
circumstances. 

The  solution  of  this  problem  lies  probably  in  the  proper  after-treat- 
ment. General  fundamental  surgical  principles  would  compel  the 
surgeon  to  act  here  according  to  the  old  rule,  Ubi  pus  ibi  evacua,  and 
to  proceed  in  a  similar  manner  as  in  the  case  of  inflammation  of  other 
bones — i.e.,  to  remove  the  sequestrum;  one  would  hardly  do  anything 
else  in  case  of  a  tooth  bathed  with  pus.  In  case  of  the  jaw  such  a  pro- 
cedure is  not  only  permissible,  but  even  imperative,  provided  that  the 
after-treatment  of  the  resulting  wound  of  the  bone  be  carried  out  as 
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carefully  as  it  would  be  in  the  case  of  any  other  bone.  The  operation 
should  not  end  with  the  extraction  of  the  tooth.  The  latter  procedure 
should  be  followed  by  thorough  irrigation  of  the  cavity  of  the  tooth  with 
antiseptic  solutions  (as,  for  example,  2  per  cent,  solution  of  carbolic 
acid),  and  subsequent  packing  with  iodoform  gauze. 

Idiopathic  osteomyelitis  (infection  of  the  bone-marrow  through  the 
circulation)  is  rarely  observed  as  a  single  focus  of  inflammation.  It 
usually  occurs  in  connection  with  medullary  inflammation  of  other  bones, 
and  usually  in  young  individuals.  The  lower  jaw  is  more  frequently 
the  seat  of  disease  than  the  upper.  Regarding  the  latter,  the  symp- 
toms in  the  beginning  may  be  characteristic  of  empyema  of  the  maxillary 
sinus,  and  may  lead  to  confusion.  Fig.  289  shows  the  lower  jaw  of  a 

seven-year-old  boy  affected  with 
osteomyelitis.  He  had  first  suf- 
fered from  acute  myelitis  of  the 
left  hip-bone  as  a  result  of 
trauma,  and  during  convales- 
cence, fully  half  a  year  later,  he 
showed  this  metastasis  in  the 
jaw.  The  swelling  of  the  lower 
jaw  developed  slowly,  and  in  the 
beginning  was  painless  and  un- 
accompanied by  fever.  It  was 
not  until  after  a  number  of 
weeks,  when  cedema  of  the  left 
cheek  had  extended  to  the  eye, 
that  severe  pain  of  the  lower 
jaw  set  in,  accompanied  by  tris- 
mus  and  high  temperature  with 
delirium.  In  the  course  of  a  few 
days  all  manifestations  disap- 
peared without  suppuration,  and 
at  the  present  time  the  boy,  hav- 
ing fully  recovered  in  all  other 
respects,  bears  only  the  thicken- 
ing of  the  jaw  shown  in  the  illustration.  This  one  example  points  out 
a  fact  which  has  frequently  been  confirmed,  that  acute  osteomyelitis 
of  the  jaw  does  not  always  follow  the  lightning  course  of  acute  inflam- 
mation of  the  marrow  of  other  bones,  but  frequently  produces  milder 
symptoms  in  the  form  of  a  so-called  osteomyelitis  sicca.  In  other 
cases,  however,  it  is  true,  in  spite  of  its  local  character,  that  the  course 
is  accompanied  by  severe  general  manifestations,  with  suppuration 
and  early  loosening  of  the  teeth.  Contrary  to  expectation,  the  latter 
are  frequently  capable  of  being  preserved,  and  after  the  process  has 
terminated  become  firmly  reunited. 

Diffuse  osteomyelitis  affecting  the  lower  jaw  shows  the  rapid  course 
of  the  disease  in  a  marked  form.  Following  severe  chills,  the  tempera- 
ture may  reach  104°  F.,  or  higher.  (Edema  of  the  soft  parts  becomes  so 
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extensive  that  the  head  is  deformed  to  a  terrible  degree.  The  swelling 
into  the  buccal  cavity,  which  frequently  prevents  the  taking  of  nourish- 
ment, is  generally  of  no  significance,  as  the  patients  almost  always 
succumb  rapidly  as  a  result  of  general  septic  manifestation.  In  addition, 
extension  of  this  infection  to  the  meninges  and  brain  is  imminent.  Under 
the  most  favorable  circumstances  total  necrosis,  or  almost  total  necrosis, 
is  to  be  expected. 

The  rational  treatment  must  in  the  first  place  seek  to  provide  rapid 
evacuation  of  pus  and  attempt  to  prevent  extensive  separation  of  perios- 
teum and  subsequent  necrosis.  This  can  be  accomplished  only  by  early 
free  incision  to  the  bone  from  without.  If  the  incision  be  made  along 
the  lower  border  of  the  jaw,  it  produces  only  slight  deformity.  Incision 
from  the  buccal  cavity  is  useless.  Owing  to  the  fact  that  arikylosis  of 
the  jaw  is  liable  to  complicate  this  disease,  immobilizing  bandages  for 
the  jaw  should  be  soon  discarded.  If  the  general  condition  is  good,  and 
there  is  only  a  small  amount  of  suppuration,  removal  of  the  sequestrum 
may  be  delayed  until  the  necrotic  fragments  of  bone  have  been  loosened. 
The  expectant  method  of  treatment  possesses  the  advantage  that  a  new 
layer  of  bone  can  be  formed  from  the  osteophytes.  If  the  sequestrum 
can  be  removed  through  the  buccal  cavity,  this  method  is  to  be  preferred 
to  sequestrotomy  from  without.  The  latter,  however,  is  generally  ren- 
dered necessary  by  existing  circumstances. 

More  extensive  defects  of  bone  which  exist  after  the  sequestrum  has 
been  expelled,  particularly  if  located  in  the  upper  jaw,  may  be  success- 
fully repaired  by  mechanical  means. 

TUMORS  OF  THE  JAW. 

Statistics  covering  all  benign  and  malignant  tumors  of  the  jaw  show 
that  the  upper  and  lower  are  equally  predisposed  to  disease.  Of  the 
different  kinds  of  tumors,  carcinoma  and  sarcoma  are  the  most  preva- 
lent. Examination  of  the  latest  compilation  of  tumors  of  the  upper  jaw 
shows  that  among  approximately  750  cases  there  were  nearly  400  car- 
cinomata,  as  against  300  sarcomata  (including  epulis).  While  carcinoma 
more  frequently  affects  the  male  sex,  sarcoma  appears  to  have  a  predilec- 
tion for  the  female  sex. 

It  is  practical  to  consider  separately  tumors  of  the  gums  and  alveolar 
process  and  tumors  of  the  body  of  the  jaw. 

Tumors  of  the  Gums  and  Alveolar  Process. 

Consideration  of  a  number  of  extremely  rare  tumors  of  the  alveolar 
process  of  the  jaw,  such  as  angioma  and  cirsoid  aneurysm  of  the  dental 
artery,  may  be  omitted  here;  also  those  proliferations  of  the  gums,  called 
polypi,  which  grow  from  the  margin  of  the  gums  into  the  cavities  of 
teeth  destroyed  by  caries,  or  which  have  been  caused  by  irritating  dental 
appliances,  as  they  have  little  surgical  interest.  A  clip  of  the  scissors 
quickly  and  effectually  removes  them. 
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The  real  tumors  of  the  gums,  more  or  less  pedunculated,  originating 
principally  in  the  gaps  between  the  teeth,  have  from  ancient  times  borne 
the  name  epulis.  This  term  has  a  purely  topographical  significance, 
being  derived  from  the  Greek  em  (on)  and  ou/rc  (the  gums),  and  means 


FIG.  290. 


FIG.  291. 


Sarcomatous  epulis  in  a  woman  aged  fifty-six  years. 

nothing  more.  It  is  applied  to  a  tumor  which  is  attached  to  the  gums 
in  distinction  to  parulis.  They  are  bright- red  proliferations  of  the  size 
of  a  cherry  or  walnut  or  larger,  painless  provided  the  jaw  is  not  involved. 
Thev  frequently  extend  by  a  broad  base  over  the  edges  of  a  number  of 

alveoli,  and  are  followed  by  loosen- 
ing of  the  affected  teeth.  Their  sur- 
face generally  shows  impressions  of 
teeth. 

The  histological  character  of 
epulis  tumors  varies  considerably. 
Usually  it  is  that  of  a  sarcoma,  with 
spindle  cells  or  very  frequently  with 
giant-cell  structure — that  is,  a  sar- 
coma giganto-cellulare.  Frequently, 
however,  one  finds  upon  microscopi- 
cal examination  a  more  harmless 
fibroma,  characterized  by  dense  con- 
nective tissue.  Both  these  forms  of 
new  growth  explain  the  frequent  oc- 
currence of  these  tumors  in  the  later 
years  of  childhood,  at  the  time  of 
puberty,  and  in  middle  age.  More 
rarely  there  are  found  myxomatous 

or  osteoid  forms.  In  more  advanced  age  carcinomatous  new  growths 
may  occur  at  the  edge  of  the  jaws  in  the  form  of  epulis.  They  have 
been  observed  even  in  childhood. 

The  starting  point  of  these  tumors  is  the  periosteum  of  the  alveolar 
process  or  the  connective  tissue  of  the  alveolar  portion  of  the  jaw. 
Frequently  their  occurrence  may  be  referred  to  local  irritation. 


Lobulated  fibroma  of  the  gums  from  irrita- 
tion of  a  dental  plate. 


PLATE  XII. 


Epulis.     (Griinwald.) 
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Diagnosis. — The  diagnosis  of  the  kind  of  tumor  depends,  in  the  first 
place,  upon  its  consistence.  Sarcoma  is  of  a  softer  character  than 
fibroma;  consequently  it  bleeds  more  easily  than  the  latter.  It  shows 
a  more  rapid  growth  in  general  and  is  more  liable  to  involve  the  bone 


FIG.  292. 


Fibroma  epnlis  of  the  upper  gum  from  a  woman  aged  twenty-eight  years, 

than  the  benign  fibroma,  which  only  acts  by  producing  pressure.    Dis- 
ease of  the  glands  is  rare  in  case  of  sarcoma. 

Carcinomatous  epulis  occurs  principally  in  older  individuals,  and 
especially  in  the  region  of  the  posterior  molar  and  wisdom  teeth,  which, 
if  affected  by  caries,  frequently  subject  the  mucous  membrane  to  chronic 

FIG.  293. 


Epulis. 

irritation.     It  easily  ulcerates,  extends  rapidly  to  the  jaw,  and  is  fol- 
lowed by  metastases  of  the  glands. 

Treatment. — In  all  cases  the  treatment  should  be  radical,  not  simply 
the  removal  of  the  growth  with  scissors,  as  is  too  often  the  case.    Even 
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the  benign  forms  recur  after  such  an  incomplete  operation.  It  is  always 
necessary  to  remove  the  underlying  bone,  and  often  the  teeth  in  connec- 
tion with  it.  If  the  disease  has  involved  the  alveolar  process  or  the  jaw 
only,  extensive  resection  through  healthy  bone  suffices.  Beside  the 
different  bone-saws,  bone-scissors  and  gouge-forceps  are  useful.  The 
hemorrhage  is  usually  profuse.  It  is  controlled  by  packing  with  iodoform 
gauze;  at  times  the  cautery  is  necessary. 

Tumors  of  the  Body  of  the  Jaw. 

First  will  be  discussed  those  new  growths  of  the  body  of  the  jaw  the 
occurrence  of  which  depends  directly  upon  some  disturbance  in  the 
development  of  the  teeth.  They  are  odontomata  and  follicular  dental  cysts. 

Odontoma. — Broca  has  given  the  name  odontoma  to  tumors  which 
are  made  up  of  tissue  like  the  teeth  either  during  the  time  of  their 
development  or  later.  As  a  cause  of  this  increased  growth  some  irri- 
tation caused  by  disturbances  in  the  development  of  the  dental  follicles 
must  be  assumed. 

Odontomata  are  divided,  according  to  the  stage  of  development  of 
the  dental  follicles  in  which  they  occur,  into  embryoplastic,  odonto- 
plastic,  and  those  occurring  at  the  period  of  crown-  and  root-formation. 

FIG.  294. 


Odontoma  of  the  lower  jaw. 

If  a  tumor  develops  in  the  dental  sac  at  a  time  when  the  latter  is 
composed  of  mucous  tissue,  only  a  pure  myxoma  results.  If  connective 
tissue  takes  part  in  the  hyperplasia,  as  is  frequently  the  case,  there 
results  a  fibrous  odontoma.  During  the  second  or  odontoplastic  period 
of  development  soft  fibrous  tumors  are  liable  to  occur,  with,  however, 
a  tendency  to  eburnation,  particularly  during  advanced  stages  of  devel- 
opment. 

The  crown  odontoma,  belonging  to  the  third  period  of  development, 
are  bony  tumors,  owing  to  the  fact  that  they  contain  dentine  and  enamel. 
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They  are  irregular  in  outline  and  attached  to  the  neck  of  the  tooth. 
Root  odontomata  are  characterized  by  layers  of  cement-substance  which 
never  contains  enamel. 

This  histological  classification  of  odontomata  is  not  accepted  by  all 
investigators.  Some  of  these  tumors  have  been  described  as  benign 
epithelioma  (epitheliome  adamantins). 

Diagnosis. — The  diagnosis  of  soft  odontoma  is  frequently  very 
difficult,  for  confusion  with  other  tumors  of  the  jaw,  such  as  cysts, 
fibroids,  and  particularly  sarcoma,  is  likely.  The  slow  growth  of 
a  tumor,  however,  its  freedom  from  pain,  with  an  irregular  surface, 
render  a  probable  diagnosis  possible  in  many  cases.  The  diagnosis  can 
be  made  with  certainty  only  by  operative  exposure  of  the  tumor.  For- 

FIG,  295, 


Odontoma. 


tunately,  this  is  indicated  in  the  case  of  all  tumors  entering  into  differ- 
ential diagnosis.  The  operation  shows  a  soft  tissue,  characterized 
frequently  by  included  masses  of  cement  or  dentine,  sharply  defined 
from  the  bone  and  occasionally  encapsulated. 

The  hard  odontomata,  which  occur  more  frequently,  do  not  as  a  rule 
occasion  confusion,  particularly  if  Broca's  rule  is  borne  in  mind,  that 
any  new  growth  of  the  jaw  which  occurs  after  complete  development  of 
the  teeth  is  certainly  not  an  odontoma.  In  the  great  majority  of  cases 
the  permanent  molar  teeth,  particularly  the  wisdom  teeth,  are  the  seat 
of  the  lesion. 

Broca  calls  attention,  moreover,  to  the  fact  that  odontoma,  as  opposed 
to  dental  cyst,  is  characterized  by  a  swelling  on  the  outer  as  well  as 
on  the  inner  side  of  the  jaw,  and  that  it  frequently  involves  the  alveolar 
border,  while  dental  cysts  have  a  tendency  to  develop  toward  the  outer 
side  of  the  jaw  at  some  distance  from  the  alveolar  border. 

Prognosis. — The  generally  favorable  prognosis  of  odontoma  is  subject 
to  certain  limitations  in  so  far  as  a  benign  tumor  may  in  its  subsequent 
course  lead  to  inflammatory  and  necrotic  processes  in  the  bone. 
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Treatment. — The  treatment  consists  in  radical  removal  of  the  tumor, 
which  can  generally  be  easily  accomplished  under  local  anaesthesia 
owing  to  the  tendency  of  these  tumors  to  be  sharply  circumscribed. 
When  they  are  larger,  or  inflammatory  conditions  are  present,  their 
removal  may  necessitate  general  anaesthesia.  Different  routes  must  be 
employed  in  these  operations.  Crown  oclontomata  can  usually  be 
removed  through  the  mouth  after  incising  the  mucous  membrane  or 
after  partial  resection  of  the  alveolar  border.  When  an  odontoma  is 
more  deeply  embedded  in  the  bone,  exposure  of  the  respective  portion 
of  the  jaw  from  without  can  hardly  be  avoided.  Total  resection  of  the 
jaw  is  hardly  ever  necessary. 

Follicular  Dental  Cysts. — These  occur  as  a  result  of  disturbance 
in  the  development  of  the  dental  sac,  and,  with  the  exception  of  the 
wisdom  teeth,  can  therefore  occur  only  during  the  early  years  of  life. 
Cystic  degeneration  may,  however,  occur  even  when  the  dental  sac  is 
properly  placed,  but  usually  irritation  of  a  tooth  abnormally  placed, 
which  does  not  break  through  the  bony  covering,  leads  to  cystic  dila- 
tation of  the  lining  of  the  sac. 

FIG.  296. 


Dental  cyst  of  the  lower  jaw  in  a  boy  aged  fourteen  years. 

Accordingly,  in  every  case  of  follicular  cyst  a  tooth  ought  to  be 
missing  from  the  mouth  and  be  found  within  the  cyst,  if  not  in  a  fully 
developed  condition,  at  least  in  the  form  of  a  rudimentary  tooth;  but 
exceptionally  cysts  originate  from  erratic  tooth  germs.  The  epithelial 
lining  of  the  inner  wall  of  the  cyst  must  be  considered  the  remains  of 
the  dental  follicle.  Such  tumors  are  more  frequently  met  with  in  the 
lower  jaw  than  in  the  upper.  They  produce  thin-walled  swellings  of 
the  bone  which  may  protrude  principally  at  the  weaker  outer  surface 
of  the  jaw.  In  the  upper  jaw  the  cysts  may  even  grow  into  the  maxillary 
sinus.  The  contents  are  usually  a  serous,  somewhat  mucoid  fluid.  In 
rare  cases  the  latter  becomes  purulent  and  produces  severe  inflammation 
of  the  jaw. 

Diagnosis. — The  diagnosis  is  based  principally  upon  the  extraordi- 
narily slow  growth  of  a  round,  painless  tumor,  the  tendency  to  develop 
toward  the  outer  surface  of  the  jaw,  and  upon  the  subsequently  devel- 
oping, yielding  character  of  the  wall,  which  is  frequently  felt  as  a 
parchment-like  crackling.  Exploratory  puncture  or  an  x-ray  exposure 
might  contribute  to  the  certainty  of  the  diagnosis. 
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Treatment. — The  treatment  consists  in  the  removal  of  the  outer  wall 
of  the  cyst,  which,  on  account  of  the  thinness  of  the  bone,  can  usually 
be  accomplished  through  the  mouth  with  a  pair  of  strong  scissors.  The 
remainder  of  the  cyst  gradually  diminishes  in  size  without  further 
treatment,  and  disappears  almost  entirely. 

Cystoma  of  the  Jaw. — Beside  follicular  cysts,  there  occur  in  the 
jaw  a  number  of  other  unilocular  and  multilocular  cystic  tumors  of 
dental  and  paradental  origin.  Some  of  them  originate  in  inclusions  of 
the  epithelium  of  the  mouth  within  the  substance  of  the  jaw.  The 
manner  of  occurrence  may  explain  the  frequent  mixed  forms  of  cysts 
with  solid  tissue  newr  growths  as  a  result  of  a  process  of  cystic  degen- 
eration and  cellular  proliferation. 

FIG.  297. 


Dental  cyst,  lower  jaw. 


The  so-called  periosteal  cysts  are  caused  by  periostitis  of  the  root, 
and  are,  therefore,  of  inflammatory  origin.  The  inflammatory  processes 
at  the  apex  of  the  root  of  a  tooth  may  cause  the  accumulation  of  a 
slightly  turbid  fluid  exudate,  which  brings  about  a  separation  of  the 
periosteum  of  the  root  of  the  tooth,  and  which  is  followed  by  the  gradual 
development  of  small  cystic  cavities.  As  these  kinds  of  cysts  originate 
in  carious  teeth,  they  are  generally  observed  only  in  adults,  more  fre- 
quently in  the  molar  and  bicuspid  teeth  than  those  situated  anteriorly. 
They  also  frequently  involve  the  maxillary  sinus. 

Diagnosis  and  Treatment. — In  regard  to  diagnosis  and  treatment,  the 
reader  is  referred  to  the  discussion  on  follicular  cysts.  In  the  periosteal 
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forms  the  diseased  root  should  in  all  cases  be  removed  at  the  same 
time.  Large  and  multilocular  cysts  may  demand  total  resection  of  the 
jaw. 

Connective-tissue  Tumors  of  the  Jaw. 

The  group  of  connective- tissue  tumors  is  represented  in  the  jaw  only 
by  fibromata.  Myxomata  are  rarely  found  pure,  but  generally  as  mixed 
fibrous  tumors.  They  are  distinguished  symptomatically  from  the  pure 
forms  by  their  softer  consistency.  In  other  respects  they  do  not  demand 
special  discussion.  Only  two  cases  of  lipoma  are  known;  both  occurred 
in  the  upper  jaw. 

Fibroma. — This  occurs  usually  in  youth,  more  frequently  in  the  upper 
than  in  the  lower  jaw.  Apparently  traumatic  irritation  of  the  teeth 
plays  an  etiological  part.  According  to  their  point  of  origin,  these 
tumors  are  distinguished  as  periosteal  and  osteal  (or  central)  fibromata. 
The  former,  originating  in  the  periosteum,  are  more  rare.  They  have 

FIG.  298. 


Small  fibroma  of  gum. 

been  discussed  in  part  above  as  epulis  tumors.  Those  occurring  in  the 
body  of  the  jaw  are  at  first  freely  attached  to  the  surface  of  the  bone  in 
the  form  of  rounded  or  lobular  tumors,  but  may  later  develop  into  large 
growths,  and  by  means  of  pressure  bring  about  disappearance  of  the 
bone  lamellse. 

The  osteal  or  central  fibromata  originate  in  the  interior  of  the  jaw 
from  some  connective- tissue  portion  of  the  medullary  tissue  of  the 
Haversian  canals,  the  vessels,  the  nerves,  or  the  peridontium,  and  are 
surrounded  by  a  shell-like  covering  of  bone.  The  tumor,  as  it  increases 
in  size,  gradually  breaks  through  the  bone,  and  may  later  cause  the 
cheek, to  protrude  or  may  project  out  of  the  mouth,  and,  in  case  of 
the  upper  jaw,  penetrate  into  the  maxillary  sinus. 

The  consistence  of  these  growths  is  variable.  Generally  they  form 
dense  tumors.  They  may,  however,  become  soft  or  bone-like,  according  to 
the  abundance  of  vessels  and  the  deposit  of  lime,  cartilage,  or  bone-tissue. 

Diagnosis. — The  diagnosis  of  periosteal  fibroma  is  readily  made  by 
the  firm  consistence  and  slow  growth  of  the  tumor  in  a  young  subject, 
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and  eventually  by  exploratory  incision.  Central  fibroma,  on  the  con- 
trary, is  hardly  recognizable  in  its  initial  stages,  for  the  only  noticeable 
feature  is  a  swelling  of  the  jaw,  which  is  only  exceptionally  accom- 
panied by  pain,  as  in  case  of  compression  of  a  nerve.  It  is  only  when 
the  tumor  breaks  through  that  its  firm,  nodular  character,  absence  of 
adhesion  with  the  surrounding  tissues,  and  the  absence  of  swelling  of 
the  lymph-glands  lead  to  the  conclusion  of  a  benign  tumor. 

Prognosis. — The  prognosis  is  generally  favorable;  at  the  same  time, 
a  certain  reserve  is  advisable  on  account  of  a  possible  sarcomatous 
change  in  the  new  growth. 

FIG.  299. 


Alveola  cystoma. 

Treatment. — The  treatment  consists  in  the  operative  removal  of  the 
tumor,  with  the  layer  of  periosteum  or  bone  forming  the  starting  point. 
In  the  case  of  central  fibroma  total  resection  of  the  jaw  may  become 
necessary. 

Chondroma  of  the  Jaw. — Clinically,  chondroma  is  very  similar  to 
fibroma  of  the  jaw,  but  it  occurs  much  more  infrequently  than  the 
latter.  These  growths  are  also  divided  into  tumors  originating  in  the 
periosteum,  perichondromata  or  ecchondromata,  and  those  originating 
in  the  interior  of  the  jaw,  erichondromata.  This  distinction  has  little 
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FIG.  300, 


Enchondroma  of  the  upper  jaw. 


FIG.  301 


practical  value.  It  has  been  maintained  that  enchondroma  occurs 
principally  in  the  lower  jaw  and  ecchondroma  in  the  upper  jaw.  In 
the  lower  jaw,  which  is  more  frequently  affected  by  this  form  of  new 

growth   than   the   upper,   there   are 
developed     hard     nodular    tumors, 
gradually  involving  the  entire  bone 
and     proliferating     outward.       The 
points  of    origin   in    the  upper  jaw 
are  enumerated  in  the  order  of  their 
frequency:  alveolar  process,  the  an- 
terior  surface,  the   maxillary  sinus, 
the  nasal  process,  the  hard  palate, 
arid  the  outer  wall  of  the  nasal  cavity. 
At  these  sites  chondromata  may  de- 
velop   into    shapeless    tumors,    dis- 
figuring   the    face    and   threatening 
even  the  orbital  and  cranial  cavities. 
Young   individuals    are     more    fre- 
quently attacked  by  the  dis- 
ease.     Histologically   it   is 
either  a  pure  hyaline  chon- 
droma,  fibrochondroma,  or 
ossifyingchondroma.  These 
forms  of  new  growth  fre- 
quently require  one  and  two 
decades  for   their  develop- 
ment. 

Osteoma. — The  few  new 
growths  that  have  been  de- 
scribed as  diffuse  hyperos- 
toses  possess  little  practical 
interest,  as,  on  account  of 
their  slow  growth  and  slight 
disturbance  they  seldom 
become  the  objects  of  sur- 
gical interference.  The  au- 
thor has  referred  above  to 
the  development  of  exostoses 
in  the  course  of  the  great 
variety  of  inflammatory  pro- 
cesses of  the  jaw. 

Exostosis  of  the  lower  jaw  in  a  woman  aged  twenty-seven  TT       J  ±    ' 

years;  duration,  thirteen  years.  §     Hard  OSteoma    IS    not   in- 

frequently observed  in    the 

frontal  sinus,  orbital  cavity,  and  nasal  process  of  the  frontal  bone. 
From  this  point  it  may  extend  to  the  jaw.  On  the  other  hand,  it  may 
originate  from  within  the  interior  of  the  jaw.  Osteoma  usually  calls 
for  surgical  aid,  not  so  much  on  account  of  cosmetic  and  functional 
disturbances,  as  by  the  effects  of  pressure  upon  nerves,  vessels,  nasal 
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passages,  tear-ducts,  orbital  cavities,  even  the  base  of  the  skull  and  the 
cranial  cavity. 

Diagnosis. — The  diagnosis  is  possible  in  those  cases  only  in  which  a 
chondroma  or  osteoma  is  situated  at  the  surface.  The  great  hardness 
of  a  tumor,  its  firm  attachment  to  the  jaw,  and  its  slow  growth  would 
determine  the  probably  benign,  chondral  or  osteal  character  of  a  new 
growth.  An  exact  histological  or  even  genetic  diagnosis  can,  however, 
be  arrived  at  only  by  operative  exposure  of  the  tumor. 

Treatment. — If  the  symptoms  caused  by  an  osteoma  render  its  opera- 
tive removal  necessary,  the  resection  must  include  healthy  bone  in  order 
to  avoid  recurrence.  In  this  way  the  great  and  often  surprising  difficul- 
ties which  eburnated  portions  of  bone  offer  to  instruments  can  be  avoided. 

FIG.  302. 


Excised  lower  jaw  with  exostosis;  two-thirds  natural  size. 

Sarcoma  of  the  Jaw. — If  one  very  properly  includes  sarcomatous 
<epulis  among  sarcomata  of  the  jaw,  these  new  growths  constitute  the 
most  frequent  tumor  of  the  lower  jaw,  and — as  the  introductory  remarks 
indicate — in  the  upper  jaw  they  would  not  be  found  so  far  behind  car- 
cinoma in  frequency  as  one  might  be  led  to  believe  by  earlier  statistics, 
which  do  not  include  epulis. 

Sarcoma  is  usually  a  disease  of  youth;  the  average  age  of  the  author's 
patients  was  thirty-five  years.  Old  age,  however,  is  not  exempt. 

Regarding  the  etiology,  it  can  only  be  said  that,  according  to  the 
author's  observations,  a  coincidence  of  sarcoma  with  caries  of  the  teeth 
and  inflammatory  conditions  of  the  gums  is  conspicuously  frequent. 

The  majority  of  sarcomatous  new  growths  are  observed  in  the  alveolar 
processes,  particularly  in  the  anterior  portion  of  the  latter  in  the  region 
of  the  incisor  and  canine  teeth. 

Sarcomata  are  divided  into  those  originating  in  the  periosteum  and 
those  originating  in  the  bone-marrow,  or  periosteal  and  myelogenous 
growths.  Histologically  they  are  at  times  spindle-cell  or  giant-cell  sar- 
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comata,  at  times  small-cell  new  growths,  frequently  mixed  tumors,  with 
mxyoma,  enchondroma,  and  angioma,  not  infrequently  also  cystic 
tumors.  There  are  several  observations  of  melanotic  tumors.  The 
above  classification,  which  considers  the  point  of  origin,  coincides  largely 
with  the  clinical  division  into  hard  and  soft  sarcoma.  This  has  a  direct 
bearing  also  on  the  prognosis,  and  above  all  on  the  treatment.  Tumors 
originating  in  the  periosteum  usually  have  a  firm  consistence  and  pursue 
a  benign  course.  Sarcomata  proliferating  from  the  marrow  and  causing 
swelling  of  the  bone  are  soft  tumors,  and  are  among  the  most  malignant 
of  neoplasms. 

FIG.  303. 


Periosteal  sarcoma. 

Periosteal  sarcomata  have  a  peculiar  radiate  structure  and  occasionally 
contain  certain  trabeculse  of  bone  showing  a  distinctly  stellate  arrange- 
ment. They  are  hard  tumors,  attached  to  the  bone,  but  extending  in  all 
directions.  In  the  upper  jaw  they  are  very  liable  to  involve  the  maxillary 
sinus.  In  the  lower  jaw,  not  only  the  body,  but  the  angle  of  the  jaw 
also  is  frequently  the  seat  of  the  lesion. 

The  tissue  composing  myelogenous  sarcoma  is  usually  very  rich  in  cells 
containing  little  intercellular  substance,  and  for  this  reason  it  has  received 
the  name  medullary  sponge  (Markschwamme).  The  consistence  and 
color  vary  according  to  the  kind  of  growth,  and  according  to  the  number  of 
vessels.  Usually  the  tissues  are  of  a  reddish-brown  or  a  grayish-red  color. 

If  softening  or  cystic  change  occurs  in  a  tumor,  there  may  be  found 
in  the  cysts  a  bloody  or  serosanguinous  fluid,  resulting  from  rup- 
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FIG.  304. 


ture  of  vessels.  Occasionally  there  have  been  observed  in  such  cysts 
gelatinous  and  semisolid  masses  which  had  resulted  from  mucous  and 
fatty  changes  in  the  elements  of  a  sarcoma.  In  the  beginning  a  myelogen- 
ous  sarcoma  is  covered  by  the  outer  shell  of  bone.  It  rapidly  grows  in 
all  directions,  breaks  through  the  bone,  and  appears  within  the  region 
of  the  mouth  and  cheek  as  a  tumor,  frequently  of  enormous  size,  which 
finally  undergoes  ulceration.  In  the  upper  jaw  these  forms  are  very 
liable  to  develop  toward  the  maxillary  sinus;  at  times  they  attack  the 
orbital  cavity,  the  nasal  passages,  the  pharynx,  even  the  base  of  the  skull. 
In  general,  however,  there  is  no  tendency  in  case  of  sarcoma  of  the  upper 
jaw  to  extend  very  early  into  the  adjacent  regions.  For  this  reason  any 
manifestations  on  the  part  of  neighboring  organs  do  not  set  in  until  late, 
and  pain  is  generally  considerably  less  intense  than  that  of  carcinoma. 

Diagnosis. — The  diagnosis  of  hard  periosteal  sarcoma  which  develops 
at  the  surface  of  the  jaw  from  the  onset  does  not  occasion  any  great 
difficulty.  These  tumors  begin  to  develop  as  small,  hard,  usually  round 
nodules  upon  the  outer  or  inner  surface  of  the  lower  jaw.  In  general 
they  cause  only  slight  pain,  and  their  serious  nature  is  brought  to  notice 
only  by  their  growth,  the  loosening  of  the  teeth,  and  the  difficulty  in 
chewing  and  speaking.  In  doubtful 
cases  microscopical  examination  of  por- 
tions of  the  tumor  obtained  by  explora- 
tory excision  will  clear  up  the  situation. 
In  distinction  to  tumors  these  new 
growths  are  characterized  by  their  rapid- 
ity of  growth.  At  times,  however,  they 
at  first  remain  for  a  long  time  unchanged, 
and  then  suddenly  increase  rapidly. 

The  early  diagnosis  of  the  myelogen- 
ous  forms  is  more  difficult.  In  the  upper 
jaw  these  new  growths  frequently  are 
masked  by  the  symptoms  of  the  sinus 
affection.  In  the  lower  jaw  the  bony 
wall,  being  slow  to  yield,  obscures  the 
onset  of  the  disease.  Only  the  swelling 
of  the  jaw  and  the  breaking  through  of 
the  tumor  explain  the  dull  pains  which 
have  frequently  been  felt  in  the  interior 
of  the  jaw  for  some  time.  In  this  way 
tumors  the  size  of  an  apple  or  a  child's 
head  frequently  develop  in  the  inferior  maxilla.  In  the  upper  jaw  a 
swelling  and  diminished  resistance  of  the  thinned-out  anterior  wall  of 
the  sinus  frequently  becomes  evident  by  a  parchment-like  crackling. 
They  are  usually  followed  by  symptoms  of  obstruction  of  the  nasal 
passages  and  palate.  Swelling  of  the  adjacent  lymph-glands  was  noted 
by  the  author  in  5  out  of  33  cases.  Metastases  of  the  submaxillary 
glands  were  seen  in  only  2  instances.  In  one  case  the  glands  could  be 
discovered  only  at  the  time  of  operation  owing  to  their  deep  situation. 
VOL.  I.— 45 


Myelogenous  sarcoma. 
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Prognosis. — It  is  hardly  necessary,  after  what  has  been  stated  above, 
to   emphasize   that   the   prognosis   is   decidedly  worse  in  myelogenous 


FIG.  305. 


Rapidly  growing  round-cell  sarcoma  of  the 
lower  jaw  in  a  pregnant  woman. 

FIG.  307. 


FIG,  306. 


Osteosarcoma  of  the  lower  jaw. 


soft  sarcoma  than  in  the  hard 
periosteal  forms.     Epulis  offers 
generally  a  more  favorable  prog- 
nosis, provided  it  is  not  simply 
removed  with  a  knife  or  scissors, 
but  by  resection  of  the  diseased 
•      portion  of  the  alveolar  process. 
&     On  the  other  hand,  sarcoma  of 
•    the  body  of  the  jaw  is  not  less 

<-*|gJjkq        ggff  Bf    malignant  than  carcinoma,  ex- 

cept for  the  fact  possibly  that 
it  grows  more  slowly  and  does 
not  traverse  the  body-wall  so 
quickly.  Information  regard- 
ing the  dangers  of  operative 
interference  and  its  permanent 
results  is  given  in  the  chapter  on 
Operations  on  the  Jaw. 

A  rare  benign  form  of  epulis 
may  be  mentioned  here,  which 
is  histologically  similar  to  the 

Recurrent  spindle-cell  sarcoma  in  the  region  of  the  giant-Cell  Sarcoma  epulis  intrd- 
external  angle  of  the  eye  in  a  woman  aged  fifty-  osseuse  encmtce.  It  leaves  the 
seven  years.  ,  .  i  •  ic  •  ,  ,  i 

alveolar  edge  itself   intact,  but 

breaks  through  the  walls  of  the  jaw ;  in  the  case  of  the  upper  jaw,  the  sinus 
of  the  jaw  also,  and  makes  its  appearance  on  the  cheek  and  on  the  gums. 
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Treatment. — In  carrying  out  the  treatment,  the  exceedingly  great 
danger  of  recurrence  should  be  kept  in  mind,  and  for  this  reason  one 
should  always  proceed  boldly  into  the  sound  tissues.  Unfortunately, 
periosteal  tumors  in  their  early  stages  are  frequently  removed  by  physi- 
cians without  surgical  training,  so  that  recurrences  requiring  extensive 
surgical  interference  are  certain  to  follow.  Only  those  forms  of  sarcoma 
attached  to  the  alveolar  process  and  well  circumscribed  justify  a  partial 
resection ;  in  nearly  all  other  cases,  particularly  in  the  myelogenous  forms, 
a  total  resection  of  the  diseased  portion  of  the  jaw,  carried  well  into 
healthy  tissue,  offers  the  only  prospect  of  recovery.  While  in  tumors  of 
the  lower  jaw  it  is  possible  to  proceed  without  hindrance  and  to  replace 
the  resected  portion  by  mechanical  measures,  in  case  of  the  upper  jaw 
involvement  of  the  base  of  the  skull  frequently  compels  an  attempt 
to  remove  the  tumor  to  be  abandoned. 


FIG,  308. 


Epithelioma  of  superior  maxilla. 

Carcinoma  of  the  Jaw.— These  tumors,  which  belong  to  well-ad- 
vanced or  old  age  are  either  primary  tumors  originating  in  the  epithelium 
of  the  jaw  or  secondary  new  growths  extending  to  the  jaw  from  the  neigh- 
boring structures — lips,  parotid,  tongue,  floor  of  the  mouth,  or  submaxil- 
lary  lymph-glands.  The  primary  forms  have  their  origin  not  only  in 
the  epithelium  of  the  mucous  membrane  and  the  glands  embedded  in 
the  latter  or  in  the  maxillary  sinus,  but  also  on  those  paradental  epi- 
thelial indentations  which  were  mentioned  in  the  etiology  of  cysts  of 
the  jaw.  The  average  age  of  the  author's  patients  at  the  time  of  admis- 
sion to  the  hospital  was  56.4  years;  the  youngest  patient  was  thirty-nine 
years,  the  oldest  in  his  eightieth  year.  Carcinoma  occurred  much  more 
frequently  in  the  upper  jaw;  for  26  cases  of  carcinoma  of  the  upper  jaw 
there  were  only  2  in  the  lower  jaw.  It  is  true  that  in  this  calculation 
it  was  necessary  to  include  under  carcinoma  of  the  upper  jaw  carcinoma 
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of  the  nasal  cavity,  because  a  local  distinction  is  frequently  impossible. 
In  nearly  all  cases  of  central  carcinoma  of  the  upper  jaw  the  correspond- 
ing nasal  cavity  is  affected,  and  it  is  impossible  to  determine  subsequently 
whether  the  process  originated  in  the  mucous  membrane  of  the  nose  or 
in  the  mucous  membrane  of  the  maxillary  sinus. 

In  the  material  observed  by  the  author  there  was  an  hereditary  ten- 
dency in  one-fifth  of  the  cases.  In  a  high  percentage,  acute  and  chronic 
diseases  of  the  teeth  and  gums  preceded  the  development  of  carcinoma. 
Smoking  may  be  put  down  as  a  further  etiological  factor.  In  two  of 
the  author's  cases  a  carcinomatous  ulcer  developed  beneath  the  plate 
of  artificial  teeth,  which  observation  would  speak  in  favor  of  traumatic 
origin  of  the  disease.  Even  syphilitic  soil  predisposes  to  carcinomatous 
disease. 

FIG.  309, 


Swelling  of  upper  jaw,  due  to  beginning  carcinoma. 

Finally  may  be  mentioned  two  further  cases  from  the  author's  clinic 
which  would  show  that  carcinomatous  disease  of  the  jaw  was  probably 
of  a  metastatic  nature.  The  first  observation  is  that  of  a  woman,  sixty 
years  old,  who  was  operated  upon  for  carcinoma  of  the  left  breast.  A 
year  and  three-quarters  later  she  presented  herself  at  the  clinic,  without 
local  recurrence,  but  with  a  central  carcinoma  of  the  left  half  of  the  lower 
jaw.  In  the  second  case  four  and  a  half  years  after  removal  of  the  left 
breast  for  carcinoma  there  developed,  besides  a  local  recurrence,  a  car- 
cinoma of  the  left  maxillary  sinus.  The  case  mentioned  first  is  also  a 
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proof  that  cancerous  disease  of  the  lower  jaw  occasionally,  though  rarely, 
originates  in  the  body  of  the  jaw. 

In  the  upper  jaw  the  most  frequent  point  of  origin  of  the  disease  is 
the  mucous  lining  of  the  maxillary  sinus  and  the  nasal  cavity.  Of  the 
author's  28  cases,  17  belonged  to  this  category;  6  times  carcinoma 
originated  in  the  alveolar  process,  and  twice  in  the  hard  palate.  In 
the  body  of  the  jaw  the  soft,  spongy  medullary  carcinoma  is  generally 
observed. 

Symptoms. — The  most  frequent  and  at  the  same  time  the  first  symp- 
tom is  pain.  The  latter  is  not  characterized  by  location  or  intensity. 

FIG.  310. 


Ulcerating  carcinoma  of  left  upper  jaw. 

Sometimes  it  occurs  as  violent  toothache;  at  other  times  as  a  dull  pain 
in  one-half  of  the  face  which  occasionally  radiates  to  the  ear,  neck,  or 
back  of  the  head.  In  carcinoma  of  the  upper  jaw  a  relatively  fre- 
quent and  early  additional  symptom  is  obstruction  of  one  nasal  pass- 
age. Upon  digital  examination  through  the  mouth  the  region  of  the 
posterior  nares  and  the  nasopharynx  is  filled  with  soft,  gelatinous  tumor 
masses.  It  is  easy  to  understand  therefore  why  many  patients  are  at 
first  treated  by  dentists  and  nose  specialists.  Unfortunately,  while 
the  teeth  are  extracted  and  polypi  removed,  nothing  is  accomplished 
and  the  favorable  opportunity  for  the  thorough  operative  excision  of 
this  dangerous  disease  is  lost.  The  new  growth  is  rendered  more  con- 
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spicuous  by  the  swelling  of  the  respective  half  of  the  face,  the  enlarge- 
ment and  broadening  of  the  corresponding  half  of  the  nose,  and  by  the 
thinning  of  the  anterior  wall  of  the  sinus,  the  latter  frequently  giving  a 
parchment-like  crackling  upon  palpation.  If  the  bone  has  been  entirely 
destroyed  by  the  tumor,  there  is  felt  beneath  the  soft  parts  of  the  cheek 
or  of  the  hard  palate  a  soft,  elastic,  frequently  pseudofluctuating  tumor, 
which  may  lead  to  the  diagnosis  of  dental  abscess  or  emphysema  of  the 
maxillary  sinus,  and  has  frequently  led  a  physician  to  make  an  incision, 
with  the  result  that  blood,  instead  of  pus,  was  evacuated.  The  appear- 
ance of  the  skin  of  the  cheek  varies.  At  first  there  are  no  changes ;  later 
it  becomes  adherent,  more  or  less  infiltrated,  reddish  or  bluish- red  in 
color;  and  finally,  though  rarely,  the  tumor  breaks  through  and  under- 
goes ulceration,  as  shown  in  Fig.  310. 

In  addition,  there  are  found  manifestations  of  compression  on  the  part 
of  neighboring  organs,  as  the  tear-ducts  and  the  orbital  cavity.  The 
obstruction  of  the  nasal  tear-ducts  causes  the  annoying  manifestations 
of  dacryostenosis.  In  more  than  one-half  of  the  author's  cases  the 
orbital  cavity  was  involved.  There  was  observed  fixation,  dislocation, 
or  protrusion  of  the  eyeball.  In  one  case  the  latter  seemed  to  be  com- 
pletely dislocated  out  of  the  orbital  cavity.  Frequently,  increased  ten- 
sion of  the  ball  could  be  confirmed,  but  it  was  not  destroyed  in  a  single 
case.  Further,  there  was  observed  in  the  eye  dilatation  and  sluggish 
reaction  of  the  pupil,  and  upon  ophthalmoscopic  examination  the  retinal 
veins  were  markedly  engorged  and  tortuous ;  there  were  hemorrhage  into 
the  retina,  neuritis,  and  atrophy  of  the  optic  nerve.  Vision  was  well 
preserved  in  some  cases;  in  others  it  was  diminished  or  lost.  In  one 
case,  with  right-sided  inoperable  carcinoma  of  the  upper  jaw  which  had 
probably  broken  through  into  the  cranial  cavity,  there  was  observed 
bilateral  amaurosis  as  a  result  of  total  atrophy  of  both  optic  nerves. 

Involvement  of  the  maxillary  articulation  or  the  muscles  of  mastica- 
tion produces  ankylosis  of  the  jaw. 

Medullary  carcinoma  situated  upon  the  alveolar  process  of  the  upper 
jaw  or  the  hard  palate  is  usually  very  soft  and  commences  as  a  small 
nodule  or  easily  bleeding,  hard,  deeply  clefted  ulcer,  and  extends  rapidly 
over  the  mucous  membrane  of  the  cheek  and  cavity  of  the  upper  jaw, 
destroying  the  tissues  in  its  progress,  so  that  one  soon  finds  the  same 
clinical  picture  as  presented  by  primary  carcinoma  of  the  maxillary 
sinus. 

Besides  these  soft  medullary  tumors,  there  occur  more  infrequently 
ulcerating  forms  or  hard  carcinomata  which  grow  more  slowly. 

Not  only  in  carcinoma  of  the  alveolar  process  of  the  upper  jaw,  but 
also  in  the  above-mentioned  central  carcinoma  of  the  lower  jaw,  the 
author  has  observed  complete  sequestration  of  the  diseased  portion  of 
bone. 

Besides  the  general  carcinomatous  cachexia,  the  local  disturbances, 
such  as  interference  with  mastication,  the  fetor,  constant  flow  of  saliva, 
loss  of  sleep  on  account  of  the  pain,  at  times  also  profuse  hemorrhage 
from  mouth  and  nose,  cause  exhaustion.  In  the  author's  cases  the 
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FIG.  311. 


average  duration  of  the  disease  from  the  onset  of  the  first  symptoms 
until  admission  to  the  hospital  was  4.8  months. 

In  carcinoma  of  the  lower  jaw  the  submaxillary  lymph-glands  are 
involved  early.  In  carcinoma  of  the  upper  jaw  surprisingly  few  metas- 
tases  of  lymphatic  glands  are  found.  Some  of  the  latter  escape  notice, 
however,  because  carcinoma- 
tous  infection  follows  a  deep 
course  along  the  internal  max- 
illary artery  and  the  internal 
carotid,  attacking  the  deeper 
lymph-glands.  In  all  the  cases 
of  prophylactic  ligation  of  the 
carotid  for  resection  of  the  up- 
per jaw  that  have  been  pub- 
lished, diseased  lymph-glands 
were  repeatedly  and  unexpect- 
edly found  at  the  division  of  the 
carotid. 

Diagnosis. — As  the  sympto- 
matology has  been  so  thorough- 
ly discussed,  it  is  not  necessary 
to  take  up  in  detail  the  diag- 
nosis of  carcinoma.  As  opposed 
to  sarcoma,  these  tumors  pos- 
sess the  following  characteristic 
qualities :  they  usually  occur  in 
old  age,  developing  more  fre- 
quently in  the  upper  than  in 
the  lower  jaw,  are  more  painful, 
grow  more  rapidly,  and  in  their 
progress  spare  the  surround- 
ing tissues  even  less  than  sar- 
coma. In  the  lower  jaw  they 
are  more  frequently  accompanied  by  metastases  of  the  lymph-glands. 
As  in  a  large  number  of  cases  the  orbital  cavity  is  involved,  the  change 
in  position  of  the  eyeball  and  the  manifestations  of  compression  and 
stasis  in  its  fundus  might  lead  to  the  suspicion  of  the  presence  of  a 
retrobulbar  tumor,  the  most  important  sign  of  which  is  a  unilateral, 
constantly  increasing  protrusion  of  the  eyeball.  The  differential  diag- 
nosis between  tumors  of  the  jaw  and  retrobulbar  tumor  of  primary 
origin  will  seldom  cause  any  serious  difficulty,  because,  at  that  stage 
in  the  development  of  a  neoplasm  of  the  jaw  in  which  the  orbital  cavity 
is  affected,  other  local  symptoms  will  always  have  become  manifest. 

Prognosis. — The  prognosis  of  carcinoma,  which  is  on  the  whole  a 
gloomy  one,  varies  according  to  the  structure,  location,  and  extent  of 
the  process.  It  is  comparatively  good  in  disease  of  the  alveolar  process. 
In  carcinoma  of  the  body  of  the  jaw  immediate  and  thorough  resection 
of  all  diseased  tissues  may  offer  some  hope  of  a  cure.  In  the  chapter 
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treating  on  operations  on  the  jaw  it  will  be  shown  what  little  prospect 
there  is  of  permanent  recovery. 

Retromaxillary  Tumors. — Excluding  the  group  of  nasopharyngeal 
polypi  whose  root  and  branches  are  limited  to  the  nasopharynx,  only 
those  severe  forms  of  tumor  situated  behind  the  superior  maxilla  will 
be  described  which  v.  Langenbeck  has  called  retromaxillary  tumors. 
These  growths  originate  either  in  the  roof  of  the  pharynx,  sending  a 
process  from  this  point  through  the  sphenopalatine  foramen  into  the 
sphenomaxillary  fossa,  or  they  originate  in  the  pterygopalatine  fossa 
.and  send  processes  into  the  pharynx  and  the  sphenomaxillary  fossa. 
In  the  majority  of  cases  they  are  fibrous  tumors,  and  are  observed 
almost  exclusively  in  young  males.  Cavernous  angioma,  sarcoma,  and 
carcinoma  do,  however,  occur.  Fibromata  show  the  most  typical 
symptoms,  growing  in  the  direction  of  least  resistance;  their  masses  fill 
the  nasal  cavity,  causing  a  slight  swelling  of  the  cheek  brought  about 
by  that  portion  of  the  tumor  growing  out  of  the  sphenomaxillary  fossa. 
They  cause  the  temporal  region  to  be  enlarged,  approaching  the  latter 
beneath  the  zygomatic  arch.  In  a  like  manner  they  affect  the  region 
of  the  glossopalatine  arch  and  produce  a  protrusion  of  the  eyeball  as 
a  result  of  pressure  exerted  from  the  pterygopalatine  fossa  upon  the 
sphenomaxillary  orbital  fissure  and  the  orbital  cavity.  If  no  malignant 
degeneration  of  the  tumor  is  present,  the  alveolar  process  and  hard 
palate  rellain  intact.  Particularly  characteristic  and  diagnostically  very 
important  is  the  hour-glass-shaped  swelling  in  the  temporal  region  above 
and  below  the  zygomatic  arch,  while  the  latter  remains  distinctly 
definable. 

In  accordance  with  their  destructive  progress,  sarcomatous  or  carcino- 
matous  tumors  show  a  less  distinct  clinical  picture.  Initial  symptoms, 
that  the  author  has  observed  a  long  time  before  any  tumor  could  be 
seen  or  felt  from  without,  were  dull  headaches  and  pain  in  one  maxillary 
articulation  during  mastication,  with  manifestations  of  compression  and 
displacement  on  the  part  of  neighboring  organs,  particularly  exoph- 
thalmos,  but  also  ptosis,  diplopia,  fixation  of  the  eyeball,  choked  disk, 
optic  nerve  neuritis,  diminution  in  power  of  vision,  and  even  total 
amaurosis.  Obstruction  of  the  nasal  passages  is  occasionally  preceded 
by  increased  secretion  and  hemorrhage. 

Even  fibroma  may  undergo  secondary  adhesions  and  cause  secondary 
perforation  of  neighboring  bones.  Perforating  the  thin  nasal  wall  of 
the  maxillary  sinus,  it  may  grow  into  the  latter  from  the  nose,  or, 
beginning  in  the  pharynx,  become  adherent  to  the  base  of  the  skull, 
penetrate  into  the  sphenoidal  sinus,  and  perforate  the  base  of  the  skull. 

Confusion  of  retromaxillary  exophthalmos  and  the  rest  of  the  mani- 
festations on  the  part  of  the  eye  with  those  caused  by  orbital  tumors 
can  probably  always  be  avoided  if  in  doubtful  cases  the  nasopharynx 
is  subjected  to  a  careful  examination. 

.  Prognosis. — From  the  above  symptomatology  it  will  be  seen  that, 
independent  of  malignant  carcinomatous  and  sarcomatous  forms,  the 
prognosis  of  retromaxillary  tumors  is  very  serious  on  account  of  their 
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threatening  tendency  to  involve  the  base  of  the  skull  and  because  of 
hemorrhage.  In  order  to  form  a  correct  opinion  of  the  disease  it  is  of 
the  greatest  significance  to  keep  in  mind  that  polypus  of  the  naso- 
pharynx, a  disease  belonging  to  the  period  of  adolescence,  shows  a 
tendency  to  atrophy  after  the  twenty-fifth  year.  Occasionally,  gradual 
spontaneous  disappearance  of  these  tumors  has  also  been  observed. 

Treatment. — Three  methods  of  extirpating  these  tumors  are  em- 
ployed at  the  present  time.  The  oldest  and  most  radical  method 
is  that  of  v.  Langenbeck.  By  means  of  a  temporary  resection  of 

FIG.  312. 


Retromaxillary  fibroma. 


the  superior  maxilla  (see  Operations  on  the  Jaw)  he  provides  access 
to  the  root  and  branches  of  the  tumor  in  order  to  remove  the  latter 
completely  and  to  cauterize  the  base  of  origin  with  the  actual  cautery. 
Though  this  bold  operation  is  a  rational  one,  it  is  also  dangerous. 
It  cannot  be  sufficiently  emphasized  that  this  operation  is  one  of  the 
bloodiest  in  surgical  technic,  and  that  the  danger  of  death  from  hemor- 
rhage upon  the  operating-table  is  great.  Lincoln's  statistics  show  that  in 
thirty-nine  such  operations  death  took  place  eight  times  during  or  imme- 
diately after  the  operation.  In  using  the  saw  it  is  impossible  to  avoid 
injuring  these  tumors,  which  are  frequently  very  vascular  and  cavern- 
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ous.  It  is  of  advantage  to  proceed  with  Gigli's  wire  saw,  to  which 
reference  will  again  be  made  in  a  subsequent  section. 

On  account  of  the  great  danger  of  hemorrhage  in  v.  Langenbeck's 
method,  and  because  the  tendency  of  the  tumor  to  recur  disappears 
toward  the  end  of  adolescence,  v.  Bruns  refrains  from  removing  the 
tumor  in  continuity  and  in  one  step.  He  resects  the  nasopharyngeal 
portion  through  the  existing  passages  with  the  galvanocaustic  loop,  or 
galvanocautery,  or  electrolysis.  The  retromaxillary  portion  he  removes 
by  means  of  a  temporary  resection  of  the  zygoma.  Even  in  the  severest 
cases  of  retromaxillary  nasopharyngeal  fibroid,  with  extensive  tumors 
of  the  temple,  cheek,  and  orbital  cavity,  complete  cure  without  deformity 
can  be  brought  about.  The  temporary  resection  of  the  malar  is  carried 
out  in  a  different  manner,  according  to  whether  the  orbital  cavity  is 
free  or  occupied  by  a  process  of  the  tumor.  If  the  tumor  occupies  the 
temporal  fossa  and  cheek  and  the  orbital  cavity  is  free,  the  skin-incision 
is  carried,  according  to  v.  Bruns'  suggestion,  behind  the  outer  angle  of 
the  eye,  somewhat  obliquely,  from  behind  and  above,  forward  and 
downward.  It  should  commence  at  the  upper  margin  of  the  temporal 
fossa  and  end  in  a  slight  curve  backward,  a  little  above  the  level  of  the 
angle  of  the  mouth.  From  this  vertical  incision  a  horizontal  incision 
is  carried  along  the  superior  border  of  the  zygoma.  Both  incisions  are 
carried  to  the  bone.  The  body  of  the  zygoma  is  divided  in  line  with 
the  first  incision  by  means  of  a  pointed  saw,  and  in  the  horizontal 
incision  the  posterior  end  of  the  zygomatic  arch  is  divided  with  a  chisel. 
The  lower  flap,  together  with  the  zygomatic  arch  and  masseter,  is  folded 
down  and  outward,  the  upper  flap  is  folded  up  and  outward,  whereupon 
the  tumor  can  be  enucleated  from  the  sphenomaxillary  fossa  in  con- 
tinuity, and  can  be  followed  up  to  its  pedicle  in  the  sphenopalatine 
fissure. 

If  the  orbital  cavity  is  occupied  by  a  process  of  the  tumor,  the  entire 
malar  bone,  together  with  its  orbital  portion,  is  folded  up.  A  vertical 
incision,  beginning  1  cm.  behind  the  angle  of  the  eye,  is  carried  down 
in  a  curve,  with  its  convexity  forward.  A  second  horizontal  incision 
runs  from  the  outer  angle  of  the  eye  along  the  superior  border  of  the 
zygomatic  arch  nearly  to  the  outer  ear.  With  pointed  saw  and  a  chisel 
the  bone  is  divided  at  three  points — at  the  junction  of  the  malar  with 
the  frontal  in  a  horizontal  direction;  at  the  junction  of  the  superior 
maxilla  through  the  sphenomaxillary  fissure  in  a  vertical  direction;  and, 
finally,  at  the  posterior  end  of  the  zygomatic  arch.  The  whole  malar 
bone  can  now  be  folded  up,  whereupon  the  tumor  filling  the  floor  of 
the  orbital  cavity  and  sphenomaxillary  fossa  is  made  directly  accessible. 

The  most  conservative  method  is  undoubtedly  the  treatment  of  these 
tumors  by  electrolysis,  and  is  well  worth  while  attempting.  A.Voltolini 
loop  carried  around  the  tumor  is  connected  with  the  negative  pole. 
According  to  Schmidthinssen,  the  positive  pole  should  be  attached  to  the 
lowest  portion  of  the  tumor  by  means  of  a  hook.  Seven  or  eight  sittings 
of  twenty  minutes'  duration  each  ought  to  be  sufficient  to  free  a  patient 
from  a  fibroma. 
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Inflammations  of  the  maxillary  articulation  are  comparatively  rare, 
probably  for  the  reason  that  on  account  of  its  position  the  joint  is 
protected  from  trauma,  the  principal  etiological  factor  in  joint-inflam- 
mations. In  infectious  diseases,  particularly  articular  rheumatism,  the 
maxillary  articulation  is  occasionally  involved;  not  infrequently  also  in 
gonorrhoea.  Among  chronic  infectious  diseases  which  may  affect  this 
joint  may  be  mentioned  tuberculosis  and  actinomycosis.  There  occur, 
further,  inflammations  that  have  extended  from  the  jaw  or  temporal 
bone  from  the  surrounding  soft  parts,  principally  the  parotid,  and 
inflammations  of  metastatic  character.  Finally,  in  old  individuals,  the 
occurrence  of  arthritis  deformans  must  be  considered. 

FIG.  313. 


Plan  of  the  internal  maxillary  artery  and  its  branches  :  1,  superf.  temporal;  2,  transverse  facial; 
3,  internal  maxillary;  4,  postauricular;  5,  ext.  carotid;  6,  mid.  meningeal;  7,  inf.  dental. 

Symptoms. — The  symptoms  of  acute  non-purulent  inflammations  are 
the  general  ones — i.  e.,  swelling,  pain,  and  disturbance  of  function. 
The  patient  carefully  avoids  opening  his  mouth  and  chewing.  In  acute 
purulent  arthritis  these  manifestations  occur  to  a  more  marked  degree, 
and  are  accompanied  by  redness  in  the  region  of  the  joint  and  a  rise 
of  temperature.  In  case  of  infected  injuries  the  process  is  liable  to 
extend  to  the  cavity  of  the  skull.  Frequently  pus  seeks  an  outlet  by 
spontaneous  perforation  into  the  auditory  canal.  After  recovery  from 
purulent  inflammation  there  is  always  ankylosis  of  the  joint. 

Chronic  inflammation  of  the  maxillary  articulation,  whether  of  rheu- 
matic or  infectious  origin  or  the  result  of  undue  exertion  on  the  part 
of  the  joint  or  of  an  arthritis  deformans,  is  usually  betrayed  by  friction- 
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sounds  elicited  by  moving  the  jaw.     This  crackling  sound  occurs  to  a 
most  annoying  degree  after  the  jaw  has  been  at  rest  for  a  long  time. 

Treatment. — The  treatment  must  consider  in  the  first  place  the 
etiology.  In  chronic  forms  iodine  applied  in  various  ways  is  the  prin- 
cipal remedy  employed,  though  occasionally  moist  heat  may  also  bring 
about  relief.  More  frequently  the  surgeon  is  called  upon  to  treat,  not 
the  inflammation  itself,  but  its  effect,  namely,  ankylosis  of  the  articu- 
lation of  the  jaw. 

Articular  ankylosis  has  been  observed  in  earliest  childhood,  probably 
as  the  result  of  injuries  during  delivery.  Unlike  most  other  forms  of 
ankylosis,  these  forms  do  not  show  connective-tissue  adhesions,  but 
bony  union,  and  are  particularly  serious  for  the  reason  that  the  jaw 
which  has  sustained  loss  of  function  is  markedly  retarded  in  develop- 
ment, and  the  receding  chin  gives  the  face  a  kind  of  "bird  profile " 
(Vogelgesicht).  Similar  disturbances  follow  arthritis  occurring  during 
the  age  of  development,  and  which  originates  in  the  parotid,  middle 
ear,  or  the  lower  jaw.  Fig.  314  shows  a  young  man  who  suffered  from 

osteomyelitis  of  the  lower  jaw  when 
six  years  old.  As  a  result  of  this  he 
acquired  arthritis  of  the  maxillary  ar- 
ticulation, with  consequent  impaired 
development  of  the  lower  jaw. 

Besides  true  or  articular  ankylosis 
there  also  occurs  a  so-called  false  an- 
kylosis caused  by  cicatricial  or  mus- 
cular contraction  after  defects  of  the 
soft  parts  of  the  cheeks — burns,  con- 
tused wounds,  and  ulcerations,  as,  for 
example,  noma  and  ulcerative  stoma- 
titis. Muscular  ankylosis  is  only  rarely 
primary;  myositis,  most  often  contrac- 
ture  of  muscles,  is  an  accompanying 
manifestation  of  cicatricial  contraction. 
In  ankylosis  of  one  maxillary  articu- 
lation, the  surgeon  generally,  though 
not  always,  finds  loss  of  motion  of 
the  other. 

In  order  to  make  a  diagnosis  it  is  necessary  to  determine  clearly  the 
etiology  of  the  disease,  its  location,  and  the  manner  and  degree  of 
ankylosis,  by  a  careful  inquiry  into  the  history  and  a  thorough  exam- 
ination. In  making  the  latter  it  is  usually  impossible  to  avoid  forcibly 
opening  the  jaws  with  a  speculum  under  an  anaesthetic. 

In  some  cases  the  treatment  may  be  prophylactic  by  attempting  to 
prevent  the  extension  of  inflammatory  process  to  the  joint  from  adjacent 
regions,  avoiding  cicatricial  contraction  by  plastic  operations,  and  by 
not  immobilizing  the  joint  for  too  long  a  time,  as  has  been  remarked 
in  the  treatment  of  fractures  of  the  jaw. 

In  extensive  connective-tissue  ankylosis  resulting  from  cicatricial  con- 
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traction,  simple  subcutaneous  or  submucous  incision  of  the  scar  is  seldom 
successful,  and  almost  always  results  in  a  new  scar.  In  such  cases,  with 
extensive  defects  of  the  cheek,  Gussenbauer  has  taken  a  flap  from  the 
cervical  region  and  sutured  it  into  the  defect  with  the  cutaneous  surface 
turned  in.  Bardenheuer  took  a  flap  from  the  frontal  region.  .The  outer 
surface  of  the  flap  was  covered  with  a  graft. 

In  cicatricial  ankylosis,  as  well  as  in  arthritic  ankylosis,  of  connective- 
tissue  formation,  mechanical  dilatation  should  first  be  tried.  Sudden 
tears  are  usually  followed  by  swelling  of  the  joint,  which  again  requires 
a  long  period  of  rest.  Slow  methodical  dilatation  of  the  jaw  is  more  to 
the  purpose.  For  these  systematic  attempts  at  dilatation  simple  wooden 
wedges  are  applicable,  or  wooden  or  ivory  conical  bolts,  with  spiral 
grooves  running  from  the  apex  to  the  base,  into  which  the  edges  of  the 
teeth  rest  when  the  instrument  is  passed  into  the  mouth.  If  this  meth- 
odical dilatation  does  not  produce  sufficient  mobility,  it  is  necessary  to 
resect  the  head  of  the  articulation  through  the  temporal  region  or  to 
make  a  false  joint  in  front  of  the  ankylosed  head  of  the  jaw.  Proceeding 
according  to  Esmarch  and  Rizzoli's  method,  the  jaw  is  simply  divided 
transversely  in  front  of  the  adherent  scar,  or,  better  still,  in  order  to 
prevent  reunion,  a  wedge-shaped  piece  with  its  base  downward  is 
resected.  According  to  Helfe rich's  suggestion,  reunion  may  be  more 
effectually  prevented  by  interposing  muscle  between  the  divided  frag- 
ments. After  resecting  a  fairly  large  piece  of  bone,  Helferich  constructs 
a  flap  about  two  fingers  wide  from  the  entire  thickness  of  the  temporal 
muscle,  with  its  base  placed  downward,  and  after  resecting  a  piece  of 
the  malar  bone  turns  this  flap  down  and  carefully  implants  its  apex  into 
the  gap  between  the  two  fragments  of  bone,  attaching  it  to  the  edges 
of  the  gap  by  two  sutures.  Rochet  recommends  resecting  a  portion  of 
the  ascending  ramus  of  the  lower  jaw  and  interposing  a  flap  from  the 
masseter.  In  the  same  way  v.  Mikulicz  draws  forward  a  flap  from  the 
masseter,  thus  avoiding  the  resection  of  part  of  the  zygomatic  arch. 

In  order  to  expose  the  site  of  resection,  which  should  be  placed  as 
near  the  head  of  the  articulation  as  possible,  provided  the  scar-tissue 
permits  it,  Konig  carries  an  incision  parallel  with  the  inferior  border  of 
the  zygomatic  arch  as  far  as  the  bone.  To  this  he  adds  a  second,  running 
vertically  from  the  end  of  the  first,  which  divides  only  the  skin.  In 
order  to  avoid  the  branches  of  the  facial  nerve,  Grieg  recommends  an 
incision  at  a  level  with  the  supraorbital  ridge,  running  posteriorly  above 
the  malar  bone  nearly  to  the  auditory  canal;  here  it  is  prolonged  down- 
ward about  a  finger  breadth  in  front  of  the  latter  to  the  level  of  the  lobe 
of  the  ear.  The  flap  thus  outlined  is  turned  downward  and  forward, 
the  superficial  temporal  artery  divided,  after  transfixion  if  necessary,  the 
fascia  of  the  masseter  divided  along  the  bone,  and  turned  down  with 
the  parotid.  It  is  then  possible  to  free  the  jaw,  beginning  at  the  head  of 
the  articulation,  and  to  cut  through  the  neck  transversely. 

The  internal  maxillary  artery  and  the  facial  nerve  are  less  exposed 
to  danger  by  Kiister's  incision  placed  upon  the  posterior  surface  of  the 
ascending  ramus  of  the  jaw,  from  which  the  soft  parts  are  dissected 
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away  from  the  internal  and  external  surface  of  the  jaw.  It  is  true  that 
access  provided  by  this  method  is  not  so  free  as  in  the  methods  first 
described. 

It  is  difficult  at  times  to  decide  which  one  of  the  maxillary  articulations 
has  been  destroyed,  so  that  one  must  be  prepared  to  operate  upon  both 
sides  of  the  jaw. 

The  prognosis  is  worse  in  those  cases  in  which  bony  union  exists, 
not  only  in  the  region  of  the  joint,  but  also  between  the  coronoid  process 
and  the  zygomatic  arch,  as  a  result  of  which  a  false  joint  would  have 
to  be  placed  too  far  forward  to  give  a  good  result. 

Von  Bergmann  successfully  attempted  to  improve  the  deformity  of 
the  receding  chin  by  extensive  resection  of  all  processes,  including  the 
coronoid  process,  and  by  subsequent  displacement  forward  of  the  entire 
jaw,  the  latter  being  accomplished  by  an  artificial  dental  apparatus. 


CHAPTER   XXI. 

OPERATIONS  ON  THE  JAWS. 
RESECTION  OF  THE  LOWER  JAW. 

IN  the  lower  jaw  are  distinguished  partial  resection,  without  complete 
solution  of  continuity,  of  the  arch  of  the  jaw;  and  total  resection,  in 
which  the  arch  of  the  jaw  is  completely  divided  to  a  greater  or  less 
extent.  If  in  the  latter  operation  the  articular  portion  be  also  removed, 
it  is  known  as  a  disarticulation.  In  contrast  to  this  operation,  which 
produces  a  permanent  defect,  there  is  temporary  resection  of  the  jaw,  by 
means  of  which  access  is  obtained  to  the  posterior  portion  of  the  buccal 
cavity,  and  the  anterior  pharyngeal  region. 

It  is  advisable  in  all  operations  upon  the  jaw  to  place  the  patient  in 
a  half-sitting  posture,  with  head  bent  forward,  in  order  to  prevent  the 
aspiration  of  blood. 

Partial  resections,  which  involve  only  the  alveolar  process,  or  pos- 
sibly also  a  portion  of  the  body  of  the  jaw,  can  as  a  rule  be  easily  carried 
out  through  the  mouth  by  means  of  strong  bone-shears  or  gouge-forceps. 
In  some  cases  the  operation  can  be  carried  out  under  local  anaesthesia 
by  means  of  subperiosteal  injections  of  a  1  per  cent,  eucaine-cocaine 
solution.  Division  of  an  angle  of  the  mouth  is  rarely  necessary,  for  in 
most  affections  involving  the  lateral  portions  of  the  jaw  the  opening  of 
the  mouth  can  be  drawn  sufficiently  to  one  side  with  retractors.  Hemor- 
rhage following  these  operations  can  always  be  controlled  by  packing 
with  iodoform  gauze,  even  if  at  first  it  is  considerable  in  amount.  The 
retention  of  gauze-tampons  in  the  wedge-shaped  defects  is  frequently 
difficult.  If  the  mouth  is  disinfected  with  antiseptic  mouth-washes,  it 
is  unnecessary  to  continue  packing  for  any  length  of  time. 

In  complete  resections  an  attempt  should  be  made  to  preserve  the 
edge  of  periosteum,  and  with  this  purpose  in  view  the  bone  should  be 
cut  subperiosteally.  In  case  of  malignant  tumors  such  consideration  is 
naturally  impossible.  According  to  the  location  of  the  portion  to  be 
resected,  the  operation  is  carried  out  either  without  any  skin-incision, 
by  dividing  the  lower  lip  in  the  median  line,  by  dividing  the  soft  parts 
along  the  inferior  border  of  the  jaw,  or  by  combining  the  above  methods. 
The  central  portions  of  the  body  of  the  jaw  may  be  rendered  accessible 
by  dissecting  the  lower  lip  away  from  the  jaw  until  the  soft  portion 
of  the  chin  can  be  pushed  back  beneath  the  bone.  The  operation  by 
means  of  the  median  incision  possesses  the  advantage  of  simplicity  and 
minimum  cosmetic  disfigurement.  By  this  incision  the  lower  lip  is 
divided  to  beneath  the  chin  or  as  far  as  the  hyoid  bone,  and  in  this  way 
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ample  room  is  provided  for  operations  upon  the  middle  portions  of  the 
jaw. 

Before  dividing  the  genioglossal  and  geniohyoid  muscles,  which  are 
inserted  into  the  middle  portion,  or  before  sawing  through  the  bone  at 
this  site,  a  strong  ligature  should  be  passed  through  the  fleshy  portion 
of  the  tongue,  and  the  latter  held  by  this  loop.  For  in  some  cases,  as 
soon  as  these  muscle  insertions  are  divided  there  is  a  sudden  danger  of 
suffocation,  owing  to  the  tongue  falling  back  and  closing  the  entrance 
to  the  larynx. 

Where  it  is  necessary  to  resect  in  the  region  of  the  angle  or  ascending 
ramus  of  the  jaw  it  is  advisable  to  proceed  from  the  border  of  the  bone. 
In  order  to  avoid  injuring  the  branches  of  the  facial  artery  the  incision 
of  the  soft  parts  should  not  be  carried  exactly  over  the  border  of  the 
jaw,  but  somewhat  beneath  the  chin.  From  this  incision  the  periosteum 
is  dissected  up  on  either  side  as  far  as  the  teeth. 

For  dividing  bone  Gigli's  wire  saws  are  practicable;  they  have  to  a 
large  extent  taken  the  place  of  narrow-bladed  saws,  and  almost  caused 
chain-saws  to  be  discarded  from  the  surgical  instrumentarium.  Hemor- 
rhage from  the  vessels  of  the  central  canal  is  usually  considerable,  but 
can  easily  be  stopped  by  strips  of  iodoform  gauze  packed  into  the  lumen 
of  the  canal.  In  some  cases  the  mucous  membrane  of  the  tongue  can 
be  subsequently  united  to  the  skin  of  the  cheek  and  lip  by  sutures, 
making  primary  closure  of  the  resection  wound  possible. 

In  disarticulation  of  one-half  of  the  jaw  the  incision  through  the  soft 
parts  is  carried  from  the  inferior  border  of  the  bone  along  the  posterior 
border  of  the  ascending  ramus  as  far  as  the  lobe  of  the  ear,  stopping 
here,  however,  in  order  to  spare  the  parotid  and  the  facial  nerve.  If 
conditions  permit,  after  subperiosteal  exposure  of  the  bone  the  ante- 
rior line  of  resection  is  carried  through  the  bone  in  order  to  allow  the 
respective  half  of  the  jaw  to  be  pulled  down  and  thus  to  facilitate  the 
dissection  of  the  soft  parts.  After  the  muscles  and  mucous  membrane 
have  been  divided,  the  respective  half  of  the  jaw  can  be  pulled  down 
sufficiently  far  to  render  the  coronoid  process  visible  and  palpable.  The 
point  of  the  latter  should  be  divided  with  a  pair  of  strong  forceps,  thus 
severing  the  insertion  of  the  temporal  muscle.  In  order  to  enucleate  the 
head  and  neck  of  the  jaw  several  rotary  movements  are  made  with  the 
loosened  bone,  the  joint-capsule  and  external  pterygoid  muscle  torn 
through,  and  any  injury  of  the  internal  maxillary  artery  avoided. 

Total  resection  of  the  entire  lower  jaw  consists  of  the  combined 
resection  of  each  half. 

A  very  important  feature  in  the  technic  of  resection  is  the  immediate 
artificial  replacement  of  the  resected  portion  of  the  jaw  whenever  there  is 
solution  of  continuity.  Unless  this  is  done,  the  patient  is  placed  in  a 
most  unfortunate  condition;  he  suffers  not  only  from  difficulty  in  chew- 
ing, swallowing,  arid  speaking,  annoying  flow  of  saliva,  disfigurement 
of  the  face  through  a  sinking  in  of  the  chin,  and  a  constant  danger  of 
suffocation  on  account  of  the  tendency  of  the  tongue  to  fall  back;  his 
condition  is  rendered  serious  through  a  secondary  displacement  of  the 
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stumps  of  the  jaw.  By  retraction  of  the  muscles  and  of  the  cicatrix  the 
stumps  of  the  jaw  are  drawn  inward  in  a  surprisingly  short  time.  Thus 
they  cause  the  cavity  of  the  mouth  to  become  narrower,  press  upon  the 
tongue,  and  by  constant  irritation  produce  ulceration.  Lallemand 
reports  a  case  in  which  a  space  only  2  cm.  wide  remained  between  the 
approximated  stumps.  These  unfortunate  secondary  conditions  nat- 
urally led  to  the  application  of  various  artificial  devices.  Some  of  these 
were  only  cosmetic,  but  others  effected  a  functional  improvement. 

The  cases  are  rare  in  which  the  defect  can  be  bridged  over  by  an 
osteoplastic  operation,  using  material  taken  from  the  remaining  portion 
of  the  jaw.  Even  portions  of  other  bones,  as  the  femur,  clavicle, 
and  frontal  bones,  have  been  used  to  fill  up  the  gap  in  the  arch  of 
the  jaw.  In  endeavoring  to  correct  the  evil  results  of  resection  two 
Berlin  dentists,  Siiersen  and  Sauer,  gained  great  distinction.  Sauer's 

FIG.  315. 
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Martin's  artificial  jaw. 


resection-bandages  cause  the  muscles  of  mastication  to  force  apart 
gradually  the  approximated  bone-stumps.  At  the  outer  side  of  the 
teeth  of  the  stump  of  the  lower  jaw  a  metal  plate  is  fastened  with 
wire.  This  metal  plate  is  directed  upward  and  outward,  and  even 
when  the  mouth  is  opened  it  projects  beyond  the  line  of  the  upper 
teeth.  In  the  act  of  chewing  the  teeth  of  the  upper  jaw  strike  upon 
this  inclined  plane,  and  thus  produce  a  separating  action  upon  the 
stumps  of  the  lower  jaw.  This  secondary  method  of  correction  may 
bring  about  satisfactory  results  in  single  instances,  but  in  other  cases 
it  fails  completely,  and  is  so  tedious  that  it  requires  almost  an  extra- 
ordinary patience  on  the  part  of  the  physician  and  patient.  It  is  easier 
here,  as  elsewhere,  to  prevent  the  evil  than  to  cure  it. 

A  surgeon  and  dentist  of  Lyons,  C.  Martin,  was  the  first  to  attempt 
replacing  the  resected  portion  of  the  jaw  by  a  "Prothese  immediate," 
VOL.  I.— 46 
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and  as  early  as  1889  appeared  publicly  with  a  series  of  brilliant  results 
in  cases  that  had  been  observed  for  years. 

Martin  constructs  an  artificial  jaw  from  gutta-percha  (Fig.  315).  The 
attachment  of  the  latter  to  the  stump  of  the  jaw  constitutes  a  step  in 
the  operation  itself.  By  means  of  nails  and  screws  the  lateral  projecting 
metal  plates  of  the  gutta-percha  splint  are  fastened  to  the  stumps  of  the 
jaw.  As  gutta-percha  can  be  readily  cut,  the  size  of  the  artificial  jaw 
can  be  accurately  fashioned  at  the  time  of  operation  to  meet  the  existing 
conditions.  This  provisional  apparatus  remains  in  place  throughout  the 
entire  period  of  wound  repair.  It  is  traversed  by  a  system  of  channels 
which  allow  the  wound  surface  to  be  cleansed  at  all  times  by  injecting 

FIG.  316. 


Martin's  artificial  jaw  applied.     Patient  eight  years  after  resection  of  10  cm.  of  lower  jaw. 

disinfectant  solutions.  After  cicatrization  has  become  complete  this 
provisional  splint,  designed  to  support  the  bones  and  soft  parts,  is 
removed  and  a  permanent  artificial  piece,  provided  with  teeth, is  inserted. 
This  can  be  easily  removed  at  any  time  in  order  to  be  cleansed. 

In  the  case  of  the  eighteen-year-old  girl  shown  in  Fig.  316,  the  author 
resecled  a  portion  of  the  arch  of  the  jaw  10  cm.  long,  eight  years  ago, 
on  account  of  myelogenous  sarcoma  of  the  lower  jaw,  and  applied  a 
Martin  splint  immediately  after  the  operation.  Insertion  of  a  permanent 
artificial  piece  followed  a  few  weeks  later.  After  every  meal  this  splint 
can  be  removed  by  the  girl  herself,  cleansed  and  reinserted.  Since  the 
operation  this  artificial  lower  jaw  had  to  be  replaced  four  times  in  accord- 
ance with  the  increased  growth  of  the  rest  of  the  skeleton — i.  e.,  a  larger 
size  had  to  be  made.  The  cosmetic  and  functional  result  is  at  the  present 
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time  excellent,  the  girl  having  remained  free  from  recurrence.     The 
region  of  the  mouth  and  chin  does  not  show  the  slightest  changes,  with 


FIG.  317. 


Biinnecken's  artificial  jaw. 

FIG.  318. 


ch's  artificial  jaw. 
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the  exception  of  a  fine  linear  scar  in  the  submental  region;  neither  speech 
nor  the  act  of  mastication  is  impaired.  The  girl  is  able  to  bite  through 
an  apple  with  the  artificial  jaw. 

The  greatest  disadvantage  of  the  Martin  splint  is  the  fact  that  the 
surgeon  is  dependent  upon  the  dentist.  Bonnecken,  Partsch,  and  Stop- 
pany  have  recommended  metal  splints,  principally  for  antiseptic  reasons. 
These  are  shown  in  Figs.  317  to  319. 

It  would  certainly  be  an  advantage  if  gutta-percha  splints  could  be 
replaced  by  metal  ones  which  fulfilled  the  same  purpose,  but,  as  far  as 
material  is  concerned,  the  surgeon  requires  a  splint  that  can  be  fitted 
by  himself  at  the  time  of  operation,  according  to  the  defect  which  results 

FIG.  319. 


Stoppany's  artificial  jaw. 

from  resection.  In  an  emergency  the  author  has  fastened  a  simple  tin 
plate  to  the  stumps  of  the  jaw,  to  fit  the  defect,  and  even  with  this  primi- 
tive method  has  obtained  satisfactory  results. 

The  above  conditions  are  fulfilled  by  Partsch 's  and  by  Stoppany's 
aluminum  splint.  The  author  has  preferred  the  latter  principally  for 
the  reason  that  it  attempts  to  support  the  chin.  This  lack  of  support 
for  the  soft  parts  of  the  chin  is  a  defect  that  the  author  has  observed 
in  employing  various  forms  of  splints.  Even  with  the  fixation  sutures 
applied  to  the  chin  and  to  the  splint  he  has  been  unable  to  combat  this 
condition.  The  best  results  are  obtained  with  large  splints  which  stretch 
the  soft  parts  to  a  sufficient  degree.  Stoppany's  splint  possesses  ad  van- 
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tages  in  so  far  as  it  allows  easy  cleaning  and  inspection  of  the  wound 
surfaces  and  renders  it  possible  to  take  an  impression  for  a  permanent 
splint  without  removing  the  "Prothese  immediate,"  which  might  entail 
serious  consequences  even  if  for  a  short  time  only. 

The  provisional  splint  should,  if  possible,  be  replaced  by  a  permanent 
one  as  early  as  the  third  week. 

Temporary  or  osteoplastic  resection  of  the  lower  jaw  was  first  car- 
ried out  and  recommended  by  Roux  and  later  by  Sedillot  as  a  preliminary 
operation  for  exposing  the  floor  of  the  mouth,  base  of  the  tongue,  and 
the  anterior  pharyngeal  region.  It  is  carried  out  either  in  the  median 
line  or  in  front  of  the  ascending  ramus  of  the  jaw  (B.  v.  Langenbeck). 
For  exposing  the  region  in  front  of  the  isthmus  of  the  fauces,  the  median 
division  of  the  lower  lip  and  jaw,  as  described  above,  is  applicable.  The 
point  of  a  strong  sharp  steel  hook  is  inserted  into  the  lumen  of  the  central 
canal  on  either  side,  which  usually  bleeds  considerably.  By  forcibly 
pulling  apart  the  two  halves  of  the  jaw  hemorrhage  can  be  controlled. 
This  preliminary  operation  offers  surprisingly  free  access  to  the  cavity 
of  the  mouth  and  obviates  the  danger  of  aspiration.  By  means  of  silver 
sutures  accurately  applied  the  two  halves  of  the  jaw  can  be  so  firmly 
reunited  that  the  function  of  the  jaw  is  only  temporarily  and  slightly 
disturbed. 

Access  to  tumors  behind  the  isthmus  of  the  fauces  or  the  lateral  por- 
tions of  the  tongue  is  obtained  by  v.  Langenbeck's  method  of  dividing 
the  jaw  in  front  of  the  ascending  ramus  of  the  jaw.  After  division 
of  the  soft  parts,  in  a  vertical  line  beginning  at  the  angle  of  the  mouth, 
the  saw-cut  is  carried  from  behind  and  inward,  forward  and  outward, 
because  of  the  tendency  of  the  posterior  end  of  the  jaw  to  be  displaced 
inward  and  upward,  which  can  in  this  \vay  be  prevented.  Kocher 
places  the  incision  of  the  soft  parts  in  a  line  running  from  the  mastoid 
process  toward  the  hyoid  bone.  It  is  advisable  to  drill  the  holes  for 
the  subsequent  wire  sutures  before  sawing  through  the  jaw,  because 
the  intact  jaw  offers  better  resistance  to  the  drill  than  the  half  jaw  that 
has  been  rendered  mobile. 


RESECTION  OF  THE  UPPER  JAW. 

In  the  upper  jaw,  surgeons  also  distinguish  partial  resection,  involving 
the  alveolar  process  and  the  adjacent  palate,  total  resection  of  one  or  both 
sides,  and  temporary  or  osteoplastic  resection. 

Partial  resection  of  the  alveolar  process  is  carried  out  with  strong 
bone-shears  and  gouge-forceps,  after  extraction  of  the  teeth  situated 
in  the  line  of  resection,  in  a  similar  manner  to  resection  of  the  lower 
jaw.  Chisel  and  mallet  may  also  be  used,  as  the  portions  of  bone  to  be 
removed  are  more  firmly  placed  than  in  the  lower  jaw.  The  author 
has  used  Gigli's  wire  saw  to  great  advantage  in  this  situation.  Hemor- 
rhage can  usually  be  rapidly  controlled  with  iodoform  gauze.  If  the 
cavity  of  the  mouth  be  carefully  cleansed  with  antiseptic  mouth-washes, 
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the  wounds  generally  skin  over  rapidly.  It  is  difficult  to  draw  final 
conclusions  from  the  widely  different  views  held  at  the  present  time  in 
regard  to  total  resection  of  the  upper  jaw  and  at  the  same  time  do  jus- 
tice to  all  the  opinions  expressed.  Gensoul  first  performed  this  opera- 
tion in  the  year  1827.  How  little  the  antiseptic  era  influenced  the 
prognosis  of  this  operation  is  shown  by  a  comparison  of  Rabe's  and 
Kronlein's  compilations.  The  former  collected  606  cases  of  major 
operations  upon  the  upper  jaw  between  the  years  1827  and  1873,  and 
found  a  mortality  of  18.4  per  cent.,  while  Kronlein  calculated  a  mor- 
tality of  21.5  per  cent,  from  158  total  resections  taken  from  the  anti- 
septic period  1870  to  1897.  Konig  estimates  the  mortality  at  about  30 
per  cent.  In  his  most  recent  communications  Kronlein  has  conclusively 
shown  where  the  cause  of  failure  in  these  recent  cases  should  be  looked  for. 
Instead  of  the  former  danger  from  accidental  wound  infection,  there  are 
at  the  present  time  diseases  of  the  air-passages,  suffocation,  putrid  (fetid) 
bronchitis,  pleuro-  and  bronchopneumonia.  More  than  one-half  of  all 
deaths  after  this  operation  are  referable  to  these  complications.  Kron- 
lein considers  most  of  these  diseases  to  be  the  results  of  aspiration  during 
anaesthesia,  and  supports  his  opinion  with  the  surprisingly  good  results 
in  his  own  cases,  which  were  operated  upon  under  more  or  less  sugges- 
tive anaesthesia,  and  show  a  mortality  of  only  2.8  per  cent.  At  the 
present  time  this  has  been  carried  to  such  a  degree  that  the  usual 
injection  of  from  0.01  gram  (J  grain)  to  not  more  than  0.015  gram 
(J  grain)  of  morphine  is  given  before  the  operation,  and  at  the  begin- 
ning of  the  operation  only  a  few  whiffs  of  ether,  which  act  more  by 
suggestion.  The  entire  operation  is  carried  out  without  ancesthesia,  as 
Heuter  suggested  in  the  year  1867. 

That  aspiration  of  blood  has  always  been  a  complication  dreaded  by 
surgeons  is  shown  by  the  early  proposals,  frequently  carried  out  at  the 
present  time,  to  perform  the  operation  after  prophylactic  tracheotomy, 
and  tamponing  of  the  trachea  or  with  the  head  dependent.  It  is  very 
properly  urged  against  prophylactic  tracheotomy  that  on  account  of  its 
danger  it  is  by  no  means  a  trifling  procedure,  and  that  it  deprives  the 
patient  of  the  possibility  of  expelling  mucus  and  secretions  by  expira- 
tion. Martens  reports  over  28  per  cent,  of  deaths  in  patients  upon  whom 
prophylactic  tracheotomy  was  performed  with  insertion  of  Trendelen- 
burg's  tampon  cannula.  The  operation  with  dependent  head,  according 
to  Rose,  was  not  practicable  for  the  reason  principally  that  the  field  of 
operation  is  extremely  inaccessible  and  the  loss  of  blood  considerable. 

A  more  favorable  reception  than  that  accorded  the  above  two  methods 
seems  recently  to  have  been  extended  to  a  prophylactic  operation  which 
does  not  purpose  preventing  a  large  amount  of  blood  from  entering  the 
air-passages,  but  is  intended  to  lessen  hemorrhage  as  much  as  possible 
by  preliminary  ligation  of  the  carotid.  The  author  finds  opinions  over- 
whelmingly in  favor  of  this  preliminary  operation  (Reyher,  v.  Lesser, 
Bryant,  Schonborn,  Kocher,  Schlatter,  and  Fritz  Konig  from  v.  Berg- 
mann's  clinic).  This  ligation  is  strongly  recommended  in  all  anaemic 
patients  that  have  become  exhausted  by  hemorrhage  and  cachexia,  pro- 
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vided  they  do  not  suffer  from  diseases  of  the  vessels,  particularly  arterio- 
sclerosis. This  allows  the  operator  to  be  humane  without  being  obliged 
to  subject  the  patient  to  greater  risk. 

In  regard  to  the  manner  and  site  of  ligation,  there  is  still  a  difference 
of  opinion.  In  the  great  majority  of  cases  ligation  of  the  external  carotid 
alone  is  sufficient;  this  may  be  permanent,  and  if  carried  out  aseptically 
is  not  dangerous.  On  account  of  possible  effects  upon  the  brain  ligation 
of  the  common  carotid  should  be  carried  out  in  exceptional  cases  only. 
The  latter  operation  appears  to  be  less  dangerous  in  the  form  of  a 
temporary  constriction  than  as  a  permanent  ligation. 

Numerous  reasons  have  led  the  author  to  recommend  the  exposure 
of  the  bifurcation  of  the  carotid,  and  to  carry  out  ligation  of  the  external 
carotid  from  this  incision  prolonged  upward.  For  in  one  case  the  effect 
of  ligation  of  the  external  carotid  was  insufficient,  and  it  was  only  by 
ligation  of  the  internal  carotid,  which  had  been  exposed  by  the  incision 
over  the  bifurcation,  that  hemorrhage  was  diminished.  Several  other 
cases  (v.  Lesser,  Schonborn,  Schlatter)  showed  that  at  the  bifurcation 
of  the  common  carotid  lymph-glands  are  found  which  could  not  be 
diagnosticated  from  the  surface.  For  the  formation  of  metastases  follows 
the  lymph-tracts  of  the  internal  maxillary  and  external  carotid  (arteries) 
toward  the  bifurcation.  In  malignant  tumors  of  the  upper  jaw  glandular 
enlargement  in  the  submaxillary  region  is  rare.  Fritz  Konig  prefers 
preliminary  ligation  of  the  external  carotid  above  the  superior  thyroid 
artery  between  the  latter  and  the  lingual  artery  because  he  fears  the 
collateral  circulation  through  the  thyroid.  In  one  case  he  observed 
secondary  hemorrhage  from  the  soft  parts  of  the  cheek  twenty  minutes 
after  ligation  of  the  external  carotid  just  above  the  bifurcation.  This 
suggestion  of  Konig  can  be  accepted  without  sacrificing  the  advantages 
of  exposure  of  the  bifurcation  if  ligation  be  performed  by  prolonging 
the  above  incision  of  the  soft  parts.  It  may  be  remarked,  however,  in 
regard  to  the  much  disputed  assumption  of  an  anastomosis  between  the 
two  superior  thyroid  arteries,  that  the  existence  of  the  latter  is  strenu- 
ously denied  by  anatomists  of  the  present  day,  and  that  it  would  be 
more  reasonable  to  conclude  that  secondary  hemorrhage  comes  from  the 
vascular  system  of  the  opposite  side  of  the  head.  Further,  on  account 
of  the  small  space  between  these  arteries  and  the  frequent  anomalies 
of  vessels,  ligation  between  the  superior  thyroid  and  lingual  arteries  is 
decidedly  more  difficult  than  ligation  immediately  above  the  bifurcation 
of  the  carotid. 

In  the  endeavor  to  reduce  loss  of  blood,  and  aspiration  pneumonia, 
to  a  minimum,  Stein  goes  a  step  further.  He  proposes  to  operate  with 
the  head  in  the  dependent  position  after  ligation  of  the  external  carotid. 
In  this  way  he  prevents  absolutely  the  entrance  of  blood  into  the  air- 
passages. 

Regarding  the  technic  of  resection  of  the  upper  jaw,  it  may  be  stated, 
in  the  first  place,  that  the  operation  upon  the  bone  is  in  general  and  in 
detail  the  same  in  all  the  methods.  The  differences  lie  principally  in 
the  form  of  incision  through  the  soft  parts. 
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The  most  important  forms  of  incisions  are  those  of  Velpeau,  v. 
Langenbeck,  and  that  of  Dieffenback  modified  by  Kocher,  and  Weber. 

Velpeau's  incision  is  a  curved  one  from  the  base  of  the  malar  bone 
to  the  angle  of  the  rnouth.  In  most  cases  this  form  of  incision  is  not 
satisfactory  because  it  exposes  too  little  of  those  regions  which  are  so 
frequently  the  site  of  carcinoma,  namely,  the  infraorbital  ridge,  the 
orbital  plate,  and  the  region  of  the  ethmoid,  and  because  in  addition  it 
extensively  injures  Steno's  duct,  and  almost  all  branches  of  the  facial 


nerve. 


Where  a  tumor  extends  well  into  the  region  of  the  malar  bone,  v. 
Langenbeck's  incision,  extending  in  a  crescent  from  the  malar  bone  to 
the  ala  of  the  nose  without  dividing  the  upper  lip,  provides  sufficient 
space  and  offers  a  satisfactory  cosmetic  result  because  the  continuity  of 
the  upper  lip  is  not  affected.  But  by  this  incision  also  the  upper  facial 
branches  are  divided  so  that  the  mouth  remains  crooked.  The  best 
view  of  the  relations,  and  the  freest  access  to  the  entire  body  of  the 
upper  jaw  is,  without  doubt,  provided  by  Weber's  modification  of 


FIG.  320. 


FIG,  321. 


FIG.  322. 


FIG.  323. 


Velpeau's. 


Langenbeck's.  Weber's. 

Lines  of  incisions  for  resection  of  upper  jaw. 


Kocher's. 


Dieffenback's  incision.  The  incision  should  begin  below  the  inner  angle 
of  the  eye,  pass  down  beside  the  nose  around  the  ala  to  beneath  the 
septum,  from  which  point  the  upper  lip  is  divided  through  the  middle 
or  to  one  side  of  the  raphe.  If  this  incision  does  not  allow  of  sufficient 
inspection,  an  additional  horizontal  incision  is  carried  along  the  infra- 
orbital  ridge.  Unfortunately  this  excellent  method,  which  spares  the 
branches  of  the  facial  nerve  more  than  any  other,  has  this  disadvantage, 
that  the  angle  of  the  flap  occasionally  becomes  necrotic,  and  repair  of 
the  defect  by  granulation  predisposes  to  the  formation  of  ectropion  of 
the  lower  eyelid.  Kocher  makes  an  incision  similar  to  that  of  WTeber, 
and  adds  to  this  a  horizontal  incision  running  from  the  inferior  border 
of  the  orbicularis  oculi  muscle  over  the  attachment  of  the  superior  quad- 
ratus  muscle  of  the  lip  (boundary  between  region  of  the  upper  and  lower 
facial).  The  flap  formed  by  these  two  incisions  through  the  soft  parts 
is  dissected  from  the  underlying  bone  until  the  anterior  surface  of  the 
jaw  is  exposed.  It  is  frequently  impossible  to  proceed  directly  over  the 
bone,  owing  to  the  involvement  of  the  periosteum  and  soft  parts. 
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For  the  purpose  of  dividing  the  bone,  narrow-bladed  saws,  strong 
bone-shears,  or  a  chisel  and  mallet,  may  be  employed.  The  author  pre- 
fers Gigli's  wire  saw  to  all  these  instruments;  the  latter  render  the  entire 
technic  of  the  operation  more  delicate,  as  the  slender  wires  armed 
with  needles  can  readily  be  passed  around  the  portions  of  bone  to  be 
divided,  without  producing  extensive  injury  of  the  soft  parts;  and  fur- 
thermore, during  the  act  of  sawing,  the  tumor  masses  which  bleed  easily 
are  not  injured,  as  is  the  case  with  narrow-bladed  saws.  The  first  step 
in  the  removal  of  the  bone  is  to  push  back  the  periosteum  at  the  floor 
of  the  orbital  cavity  as  far  as  the  sphenomaxillary  fissure,  during  which 
proceeding  the  eyeball  should  be  protected  by  a  spatula-like  instrument 
and  pressed  upward.  Into  the  fissure  is  passed  a  half-curved  needle 

FIG.  324. 


Division  of  bune  in  resection  of  jaw. 

connected  with  the  wire  saw;  from  this  point  it  is  passed  along  the 
posterior  surface  of  the  malar  bone  until  it  re-emerges  in  the  malar  fossa. 
In  this  plane  the  malar  bone  is  sawn  through.  (See  Fig.  324.)  The 
second  step  is  the  division  of  the  articulation  of  the  upper  jaw,  with 
the  nasal  and  frontal  bones.  This  is  most  simply  done  with  bone-shears. 
With  these  one  should  cut  from  the  anterior  orifice  of  the  nose  as  far 
as  the  sphenomaxillary  fissure.  The  third  step  is  the  division  of  the 
hard  palate  with  the  saw.  At  the  end  of  the  entire  operation  the  palatal 
flap  hanging  down  from  the  middle  of  the  roof  of  the  mouth  is  again 
sutured  to  the  buccal  mucous  membrane.  If,  however,  the  mucoperi- 
osteal  covering  of  the  palatal  arch  can  no  longer  be  preserved,  it  is 
divided  in  the  median  line,  and  the  soft  palate  divided  from  the  hard 
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palate  by  a  transverse  incision.  After  extracting  one  of  the  upper  middle 
incisor  teeth,  the  hard  palate  is  cut  through  either  with  a  narrow-bladed 
saw  carried  from  the  cavity  of  the  mouth  toward  the. nasal  cavity,  or 
in  some  cases,  better  still,  with  a  wire  saw  which  is  brought  through  the 
nose  with  a  curved  probe  or  by  means  of  a  Bellocque  tube.  Frequently 
it  is  advisable  to  force  a  drainage  trocar  from  the  nose  into  the  cavity 
of  the  mouth,  at  the  posterior  border  of  the  hard  palate,  and  to  pass 
the  wire  saw  through  this  opening  around  the  palatal  plate.  Finally, 
a  broad  elevator  is  inserted  into  the  saw-cut  in  the  malar  bone,  in  order 
to  loosen  the  jaw,  which  is  still  attached  to  the  palatal  bone.  The  jaw 
is  then  grasped  with  a  pair  of  strong  toothed  bone-forceps  and  twisted  out 
with  a  jerk.  In  order  to  control  the  first  hemorrhage  an  iodoform  gauze 
tampon  is  quickly  packed  into  the  wound;  in  case  any  branches  of  the 
internal  maxillary  artery  are  spurting  they  can  as  a  rule  be  readily  caught 
and  tied.  As  a  rule  fragments  of  tumor  still  remain,  which  must  subse- 
quently be  removed  with  a  sharp  spoon  and  bone-shears.  As  malignant 
tumors  frequently  proliferate  into  the  orbital  cavity  without  causing  any 
manifestations  on  the  part  of  the  eyeball,  it  is  advisable  in  the  case  of 
extensive  tumors,  before  beginning  the  resection,  to  obtain  the  patient's 
consent  to  a  removal  of  the  eyeball  if  the  latter  operation  should  prove 
necessary. 

Defects  of  the  skin  of  the  cheek  are  covered  by  skin-flaps  taken  from 
the  temporal  or  frontal  regions.  (See  meloplastic.) 

It  is  advisable  to  keep  the  cavity  of  the  wound  filled  for  from  six  to 
eight  days  with  a  strip  of  iodoform  gauze,  the  end  of  which  is  brought 
out  through  the  nostril  of  the  side  operated  upon.  In  case  the  mucous 
membrane  of  the  hard  palate  was  removed  at  the  same  time,  the  tampon 
can  usually  be  held  in  place  by  fixation  sutures.  The  repair  of  the  wound 
cavity  proceeds  rapidly,  with  contraction  of  the  soft  parts  of  the  cheek. 

In  those  rare  cases  in  which  the  bony  palate  is  not  diseased,  the  upper 
jaw,  exposed  by  v.  Langenbeck's  skin  incision,  is  sawn  from  the  alveolar 
process  by  an  incision  running  transversely  above  the  roots  of  the  teeth. 

The  intrabuccal  methods  of  resection  of  the  upper  jaw,  recently  pro- 
posed, have  not  found  very  extensive  employment.  They  do  not  provide 
the  necessary  view  of  the  usually  very  extensive  field  of  operation. 

For  the  resection  of  both  halves  of  the  upper  jaw  Heyf elder,  who  was 
the  first  to  perform  this  operation,  in  1841,  chose  an  incision  similar  to 
that  of  Velpeau's  method,  running  from  the  external  angle  of  the  eye 
on  each  side  to  the  angles  of  the  mouth.  By  this  procedure  the  entire 
face  as  far  as  the  orbital  cavities  is  dissected  away.  The  nasal  processes 
are  divided  transversely  from  one  orbit  to  the  other,  and  the  malar 
articulation  divided  on  either  side,  the  palate  not  requiring  division. 
With  the  median  incision  of  DiefTenback,  running  through  the  middle 
of  the  nose,  with  the  addition  of  transverse  incisions  extending  from 
the  latter  to  both  inner  angles  of  the  eyes,  one  can  provide  sufficient 
access  for  the  removal  of  both  upper  jaws. 

The  cosmetic  and  functional  disturbances  which  remain  after  exten- 
sive resection  of  the  upper  jaw  may  in  some  cases  be  quite  considerable 
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and  demand  plastic  restoration  of  the  defect.  If  the  skin  of  the  cheek 
should  have  to  be  removed,  an  attempt  at  covering  the  latter  defect  should 
be  made  by  means  of  skin-flaps  taken  from  the  frontal  or  cervical  region, 
or  the  region  of  the  cheek.  The  most  appreciable  loss  is  that  of  the  hard 
palate,  on  account  of  the  wide  communication  produced  between  the 
nasal  cavity  and  that  of  the  mouth.  Bardenheuer  uses  the  nasal  septum 
to  cover  the  defect  of  the  hard  palate.  The  former  is  detached  from 
the  anterior  portion  of  the  frame  of  the  nose  and  the  base  of  the  skull, 
and  turned  upon  its  attachment  as  on  a  hinge  until  it  assumes  a  hori- 
zontal position.  Its  edges  are  united  with  the  soft  palate  on  one  side 
and  the  edge  of  mucous  membrane  of  the  buccal  flap  on  the  other. 

Another  annoying  deformity  is  caused  by  the  dislocation  downward 
of  the  eyeball  and  the  sinking  down  of  the  lower  lid.  Fr.  Konig  seeks 
to  prevent  this  deformity  at  the  time  of  resection,  by  providing  support 
for  the  eyeball  by  a  flap  taken  from  the  temporal  muscle.  From  the 
attachment  of  the  temporal  muscle  to  the  lower  jaw  he  takes  a  strip  of 
muscle,  a  half  finger  in  breadth,  in  connection  with  a  piece  of  the 
anterior  border  of  the  coronoid  process  of  the  mandibula  (inferior 
maxilla),  which  he  chisels  away  as  far  as  the  horizontal  ramus;  he  then 
carries  this  piece  transversely  below  and  around  the  eyeball  toward  the 
nasal  wall  of  the  cavity  of  the  mouth,  where  it  is  fastened  to  the  remains 
of  the  frontal  process  of  the  upper  jaw. 

Where  defects  of  the  jaws  can  be  satisfactorily  covered  by  natural 
means,  this  form  of  plastic  secondary  operation  is  always  preferable  to 
artificial  splints.  But  in  most  cases  the  results  obtained  under  great 
difficulties  are  only  moderate  and  easily  excelled  by  results  obtained 
with  modern  dental  appliances.  In  a  patient  in  whom  the  author 
removed  the  entire  right  upper  jaw  and  part  of  the  left,  five  years  ago, 
the  splint  had  to  restore  the  entire  hard  palate  on  the  right  side  and 
part  of  it  on  the  left,  also  support  the  eyeball,  which  was  prolapsed, 
and  in  addition,  owing  to  retraction  forward  of  the  soft  palate,  had  to 
hold  an  obturator.  The  results  obtained  with  this  splint,  which  has  been 
worn  without  annoyance,  are  excellent.  The  nasal  cavity  is  completely 
cut  off  from  the  cavity  of  the  mouth.  Diplopia,  caused  by  prolapse  of 
the  eyeball,  has  been  remedied  by  the  process  of  the  splint;  the  halting 
speech  produced  by  retraction  forward  of  the  soft  palate  has  become 
perfect  through  the  use  of  the  obturator. 

In  noting  the  permanent  effects  of  these  operative  procedures,  it  is  found 
that  the  results  are  decidedly  unsatisfactory.  At  the  Zurich  Surgical 
Clinic  the  author  observed  recurrences  after  an  average  of  3.9  months 
in  all  cases  of  malignant  tumor  involving  the  entire  jaw.  Kuster  recorded 
no  permanent  results.  In  the  Erlangen  statistics  1  permanent  cure  was 
recorded  in  17  cases.  In  the  Greifswald  statistics,  of  17  cases  there  was 
not  one  permanent  cure.  Estlander  found  10  recurrences  in  12  opera- 
tions. In  the  Gottingen  clinic,  of  74  total  resections  with  23  deaths, 
Martens  found  16  permanent  cures.  Stein  has  recently  reported  from 
v.  Bergmann's  clinic  that  of  13  resections  for  carcinoma  of  the  upper 
jaw,  between  1890  and  1900,  not  one  of  those  whose  record  was  obtain- 


732  OPERATIONS  ON  THE  JAWS. 

able  is  living  at  the  present  time.  After  total  resection  of  the  upper 
jaw  on  account  of  carcinoma  recurrence  took  place  on  an  average  about 
3.6  months  after  the  operation,  while  death  usually  took  place  after 
thirteen  months.  The  prognosis  is  more  favorable  in  cases  of  sarcoma. 
Of  11  cases  undergoing  resection  (total),  8  are  living  to-day;  of  these, 
2  are  suffering  from  a  recurrence,  and  6  are  entirely  well.  The  permanent 
cures,  in  47  cases  of  total  resection  at  the  Berlin  Surgical  Clinic,  Stein 
estimates  at  12.6  per  cent,  of  all  cases.  Cases  of  partial  resection  have 
shown  permanent  cure  for  at  least  three  years  in  50  per  cent,  of  the 
cases. 

Osteoplastic  resection  of  the  upper  jaw  purposes  a  temporary 
exposure  of  the  base  of  the  skull  together  with  any  tumors  originating 
from  the  latter,  and  is  carried  out  either  from  the  face  or  through  the 
mouth.  The  introduction  of  this  operation  is  due  to  the  genius  of  v. 
Langenbeck.  The  latter  chose  the  facial  route,  and  proceeded  as  follows: 

FIG.  325.  FIG.  326, 


Skin  incision  for  osteoplastic  resection  Line  of  bone  division  in  osteoplastic  resection 

of  upper  jaw.  of  upper  jaw. 

The  skin-incision  is  carried  from  the  inner  angle  of  one  eye  along  the 
infraorbital  ridge  as  far  as  the  middle  of  the  zygomatic  arch;  from  this 
point  it  is  carried  in  a  loop  curving  downward  and  turning  back  as  far 
as  the  outer  angle  of  the  nostril.  The  soft  parts  are  not  dissected  back, 
but  turned  inward,  together  with  the  bone,  after  the  latter  has  been 
divided.  After  dividing  the  origin  of  the  masseter  from  the  inferior 
border  of  the  malar  bone  the  index  finger  or  an  elevator  is  inserted  into 
the  pterygopalatine  fossa,  and  with  this  guide  a  narrow-bladed  saw  is 
passed  in  the  direction  of  the  pharynx,  where  the  point  of  the  saw  is 
caught  by  the  index  finger  of  the  opposite  hand,  passed  into  the  pharynx 
through  the  mouth.  The  upper  jaw  is  now  cut  through  horizontally 
with  the  saw  above  the  alveolar  process  as  far  as  the  apertura  pyri- 
formis.  (See  Fig.  326,  a.)  In  this  way  the  upper  jaw  is  freed  from 
below.  Externally  this  is  accomplished  by  freeing  the  outer  angle  of 
the  orbit  and  the  angle  between  the  temporal  and  frontal  process  of  the 
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malar  bone  from  the  soft  parts,  beginning  at  the  skin-incision  along  the 
infraorbital  ridge,  and  by  sawing  through  the  middle  of  the  zygomatic 
arch.  (See  Fig.  326,  6.)  The  superior  connection  of  the  jaw  is  severed 
by  dividing  the  frontal  process  of  the  malar  bone  as  far  as  the  spheno- 
maxillary  fissure,  and  by  dividing  the  orbital  plate  of  the  upper  jaw, 
avoiding  the  nasal  duct.  (Fig.  326,  c.)  By  means  of  an  elevator  inserted 
under  the  malar  bone  the  portion  of  upper  jaw  outlined  by  the  saw-cuts 
can  be  turned  toward  the  median  line.  In  so  doing  the  articulations 
between  nasal  bones  and  upper  jaw  are  usually  broken.  The  tumor 
thus  exposed  can  be  raised  out  of  the  pterygopalatine  fossa  and  its 
pedicle  divided  from  the  base  of  the  skull  with  a  knife,  scissors,  or 
thermocautery.  Finally  the  jaw  is  turned  back  and  secured  in  its  former 
position  by  carefully  applied  skin  sutures. 

In  order  not  to  divide  branches  of  the  facial  nerve,  O.  Weber  places 
the  base  of  the  bone  and  soft-part  flap  at  the  zygomatic  arch  instead 
of  at  the  nose,  so  that  the  upper  jaw  can  be  turned  outward.  The  saw- 
cuts  are  the  same  as  in  the  above  method.  The  bone  is  broken  along 
the  articulation  between  the  malar  bone  and  the  zygomatic  process  of 
the  temporal  bone. 

Beside  these  facial  methods  of  osteoplastic  resection,  various  oral 
methods  have  come  to  be  employed  for  the  reason  principally  of  allowing 
freer  inspection.  These  methods  consist  in  either  a  temporary  division 
of  the  hard  palate,  or  an  attempt  to  turn  down  the  palatal  plate,  together 
with  the  alveolar  process,  toward  the  cavity  of  the  mouth  (Hugier),  or 
in  turning  out  both  halves  of  the  upper  jaw  toward  either  side  (Kocher). 
The  former  method  has  been  developed  particularly  by  Gusseribauer. 
He  divides  the  mucoperiosteal  covering  of  the  hard  palate  in  the  median 
line,  dissects  it  away  on  either  side  as  far  as  the  alveolar  processes, 
removes  the  palatal  processes  and  palatal  bones,  and  after  extirpation 
of  the  pharyngeal  tumor  reunites  the  two  lateral  flaps  of  the  covering 
of  the  palate. 

Kocher  chisels  through  both  halves  of  the  upper  jaw  above  the  alveolar 
border,  after  having  split  the  upper  lip.  He  then  chisels  through  the 
hard  palate  in  the  median  line,  and  turns  out  the  two  horizontal  halves 
of  the  upper  jaw  with  a  strong  jerk.  In  spite  of  employing  all  the 
prophylactic  measures  discussed  above,  this  operation  is  a  very  bloody 
one  and  has  not  been  generally  employed. 


MALFORMATIONS,  INJURIES,  AND  SURGICAL 

DISEASES  OF  THE  NOSE  AND  ITS 

ADJACENT  TISSUES. 


BY  PROF.  W.  KUMMEL. 


Anatomical  Remarks. — In  the  following  description,  in  accordance 
with  the  plan  of  this  work,  only  such  subjects  are  discussed  as  possess 
general  surgical  interest.  At  the  outset  a  few  remarks  will  be  made  in 
regard  to  the  anatomical  relations  of  the  interior  of  the  nose  which  are 
of  importance  in  conducting  examinations. 

In  front  of  the  anterior  extremity  of  both  inferior  turbinated  bones  is 
situated  the  most  accessible  portion  of  the  nose.  The  lower  portion  of 
the  latter,  the  vestibule,  is  divided  from  the  atrium  of  the  middle  meatus 
by  a  low  swelling  on  the  lateral  wall  of  the  nose  (Schwalbe).  The  inferior 
turbinated  bone  lies  nearest  the  anterior  nares  and  is  most  accessible 
for  examination.  It  projects  slightly  from  the  lateral  walls  of  the  nose, 
immediately  behind  the  nostril,  and  extends  backward,  gradually  pro- 
jecting more  toward  the  median  line,  to  terminate  in  a  club-shaped  or 
frequently  a  nodular  swelling.  Its  free  border  extends  almost  horizon- 
tally. Its  line  of  attachment  lies  somewhat  higher  and  almost  follows 
the  line  of  a  quadrant  with  convexity  outward.  The  line  of  attachment 
of  the  middle  turbinated  bone  generally  forms  a  right  angle,  with  a  short 
anterior  ascending  leg  and  a  long  posterior  descending  leg.  The  free 
portion  (operculum),  better  developed  than  that  of  the  other  turbinated 
bones,  usually  projects  beyond  a  line  joining  the  extremities  of  its  line 
of  attachment,  and  in  this  way  it  covers  a  portion  of  the  lateral  wall  of 
the  nose.  Here,  close  behind  the  anterior  extremity  of  the  middle  tur- 
binated bone,  lies  the  "hiatus  semilunaris,"  or  according  to  the  new 
nomenclature  "  inf undibulum  ethmoidale,"  a  crescent-shaped  depression 
of  the  mucous  membrane.  Immediately  above  and  behind  the  hiatus 
and  behind  the  attachment  of  the  middle  turbinate  is  an  oval  prominence, 
the  ethmoidal  bulla.  In  the  anterior  superior  portion  of  the  hiatus  is 
the  opening  of  the  nasofrontal  duct  of  the  frontal  sinus;  in  the  posterior 
portion  is  situated  that  of  the  maxillary  sinus.  Close  behind  the  hiatus 
there  is  frequently  found,  but  only  in  older  individuals,  a  second  opening 
into  the  maxillary  sinus.  The  opening  of  the  middle  ethmoidal  cells 
usually  lies  just  above  or  below  the  attachment  of  the  middle  turbinated 
bone,  that  of  the  posterior  ethmoidal  cells  is  occasionally  placed  above 
the  superior  meatus.  The  opening  of  the  sphenoidal  sinus  is  situated 
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in  the  most  posterior  superior  portion  of  the  superior  meatus,  near  its 
roof.  It  is  directed  anteriorly,  but  in  spite  of  this  fact  it  can  be  seen 
from  in  front  only  when  the  middle  turbinated  bone,  and  particularly 
its  posterior  portion,  is  at  some  distance  from  the  septum.  The  frequent 
variations  in  the  region  of  attachment  of  the  middle  turbinated  bone  are 
due  principally  to  the  difference  in  development  of  the  ethmoidal  cells. 
The  latter  penetrate  to  a  variable  distance  into  the  turbinated  bone  itself 
and  occasionally  transform  it  into  a  shell  of  bone,  thus  preventing  abso- 
lutely inspection  and  the  entrance  of  instruments  into  the  openings  of 
the  other  accessory  cavities. 

The  nasal  septum  is  very  rarely  situated  in  the  median  line  throughout 
its  whole  extent,  being  more  often  deflected  to  one  side  or  the  other.  It 
consists  of  three  rigid  portions  and  a  membranous  portion.  From  the 
anterior  nasal  spine  the  vomer  extends  obliquely  upward  and  backward 
in  order  to  be  attached  beneath  the  sphenoid  sinus  to  the  body  of  that 
bone.  About  1  cm.  behind  this  superior  point  of  attachment  its  posterior 
border  runs  downward,  almost  vertically  in  the  adult,  very  obliquely 
in  children,  and  almost  horizontally  in  the  newborn.  To  the  oblique 
anterior  or  relatively  superior  border,  at  its  superior  posterior  portion, 
is  attached  the  thin  perpendicular  plate  of  the  ethmoid.  The  anterior 
border  of  the  latter  is  generally  notched,  and  terminates  about  the  middle 
of  the  anterior  border  of  the  vorner.  Between  these  two  lamellae  of  bone, 
which  form  a  right  angle  opening  anteriorly,  lies  the  cartilaginous  septum, 
the  triangular  cartilage  ("cartilago  quadrangularis").  The  anterior 
border  of  this  cartilaginous  plate  rises  from  the  anterior  nasal  spine  at  an 
angle  of  nearly  30  degrees  and  extends  upward  and  forward.  It  can 
readily  be  felt  from  without  by  pressing  with  the  finger  against  the 
septum  from  below.  As  a  rule  it  projects  further  on  one  side  than 
on  the  other.  The  remaining  portion  of  the  septum,  which  is  almost 
triangular  in  shape,  is  membranous. 

The  space  between  the  floor  of  the  nose  and  the  level  of  the  middle 
turbinated  bone  represents  the  respiratory  portion  ("pars  respiratoria"), 
the  overlying  space  the  olfactory  portion  ("pars  olfactoria").  Under 
moderately  good  circumstances  in  examining  from  in  front  the  entire 
respiratory  portion  is  visible.  It  is  impossible  to  see  any  great  part  of 
the  olfactory  region  unless  there  is  extensive  destruction  or  atrophy  of 
the  middle  turbinated  bone.  In  the  living  subject  the  superior  tur- 
binated bone  is  hardly  even  visible  from  in  front.  It  is  of  little  or  no 
surgical  significance. 

Methods  of  Examination. — The  principal  requirement  in  examina- 
tions of  the  nasal  cavity  is  proper  illumination.  The  rays  of  light  must 
fall  in  the  same  direction  as  the  line  of  sight,  as  otherwise  the  numerous 
bony  processes  within  such  a  narrow  cavity  would  produce  too  many 
confusing  shadows.  As  the  best  illumination,  sunlight,  reflected  by  a 
perforated  mirror,  is  frequently  not  obtainable,  and  the  surgeon  must  in 
most  cases  be  satisfied  with  artificial  sources  of  light.  Any  well-burning 
lamp  can  be  employed.  The  red  rays  present  in  many  kinds  of  light 
cause  little  disturbance  here,  as  red  tones  predominate  in  the  nasal 
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cavity.  At  the  same  time  the  white  light  of  an  "Auer"  lamp,  the 
electric  light,  or  acetylene  light  is  to  be  preferred. 

Electric  lamps,  as  constructed  so  far,  produce  rather  weak  light,  even 
Edison  lamps  of  32  or  even  50  candle-power  are  not  sufficiently  powerful. 
Small  incandescent  lamps  on  a  forehead  band  or  similar  contrivance  are 
applicable,  provided  the  light  obtained  in  this  way  be  reflected  from  a 
perforated  mirror  as  in  Kirstein's  lamp.  In  using  other  lamps  the  light 
should  be  reflected  by  means  of  a  concave  perforated  forehead-mirror. 

If  the  opening  of  the  nose  be  examined  with  good  light,  but  without 
turning  up  the  tip  of  the  nose,  one  can  see  even  under  the  most  favorable 
conditions  only  the  anterior  extremity  of  both  inferior  turbinated  bones, 
the  atrium,  and  the  anterior  portion  of  the  middle  meatus  of  the  nose. 
In  order  to  look  further  in,  and  provided  one  wishes  to  inspect  only  the 
anterior  portion  of  the  septum  and  the  entrance  of  the  nose,  the  tip  of 
the  nose  may  simply  be  pressed  up  with  the  thumb.  But  it  is  only  with 
the  assistance  of  a  speculum  that  a  deeper  view  can  be  obtained.  The 
funnel-shaped  specula  are  only  of  use  in  protecting  the  sensitive  entrance 
of  the  nose,  particularly  during  galvanocaustic  operations.  For  other 
purposes  bivalve  specula  are  preferable.  In  the  Duplay  model,  which 
has  been  modified  a  number  of  times,  the  two  leaves  are  attached  to  a 
complete  ring  and  can  be  separated  by  screws  or  other  contrivances. 
On  account  of  this  ring  the  passage  of  larger  instruments  and  the  removal 
of  the  speculum  after  insertion  of  the  instrument  are  rendered  difficult. 
For  this  reason  the  model  of  B.  Frankel  is  better.  In  this  instrument 
two  plates  or  rings,  uniting  at  an  oblique  angle  to  form  a  handle,  are 
separated  by  a  screw.  It  is  light  and  does  not  occupy  much  space,  but, 
so  far  as  practical  usefulness  is  concerned,  it  is  decidedly  inferior  to  the 
most  ancient  form  of  instrument,  examples  of  which  have  even  been 
excavated  in  Pompeii.  In  the  latter  model  the  two  leaves  are  fastened 
at  an  oblique  angle  to  long  handles  and  are  separated  by  pressure  upon 
the  latter.  On  being  relieved  of  pressure  they  are  closed  by  the  force 
of  a  spring.  For  practical  purposes  the  handles  are  made  sufficiently 
long  to  be  grasped  by  the  whole  hand.  It  is  thus  possible  with  one 
hand  to  lift  up  the  tip  of  the  nose  and  at  the  same  time  by  pressure 
upon  the  handles  to  separate  the  valves.  Locking  devices  are  super- 
fluous. The  various  models  of  this  form  vary  according  to  the  shape 
and  size  of  the  leaves  and  handles.  Good  work  can  be  done  with  all 
of  them.  The  author  himself  generally  employs  the  so-called  Cholewa 
speculum.  The  blades,  when  closed,  should  leave  a  small  space  between 
them;  otherwise,  in  removing  the  speculum  at  the  end  of  the  examina- 
tion, some  of  the  stiff  hairs  situated  at  the  entrance  of  the  nose  (vibrissse) 
are  easily  torn  out,  which  is  not  at  all  agreeable  to  the  patient. 

Upon  looking  into  the  nose,  with  the  head  of  the  patient  held  hori- 
zontally, the  line  of  sight  being  in  the  same  plane,  the  tip  of  the  nose 
elevated  and  the  examiner  provided  with  good  light,  he  can  see  the 
greater  portion  of  the  inferior  meatus  of  the  nose  and  a  portion  of  the 
middle  meatus.  If  one  wishes  to  inspect  the  entire  length  of  the  inferior 
turbinated  bone,  the  speculum  as  a  whole  must  be  pressed  against  the 
VOL.  I.— 47 
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septum,  at  the  same  time  avoiding  any  rotation  of  the  instrument,  as 
by  so  doing  one  is  very  liable  to  injure  the  delicate  mucous  membrane 
of  the  septum  with  the  edge  of  the  speculum  and  cause  troublesome 
hemorrhage.  If  the  patient  throws  his  head  back  and  directs  the  tip 
of  his  nose  upward,  and  the  latter  be  then  raised  sufficiently,  one  will 
see  only  the  anterior  portion  of  the  inferior  turbinated  bone;  but,  on 
the  other  hand,  provided  the  inferior  turbinated  bone  be  not  too  much 
developed,  one  will  be  able  to  see  more  of  the  middle  turbinated  bone 
and  the  middle  meatus.  Toward  the  side  of  the  septum  the  view  is 
more  concealed  by  the  projection  of  the  anterior  extremity  of  the  tur- 
binated bone.  By  means  of  a  speculum  with  long  blades,  suggested  by 
Killian,  the  inferior  and  even  the  middle  turbinated  bones  can  be  forced 
aside.  But  as  this  generally  causes  violent  sneezing,  if  not  severe  pain, 
it  is  necessary  to  employ  cocaine.  As  a  matter  of  fact,  the  author  has 
seldom  been  able  to  accomplish  more  with  these  long  specula  than  with 
the  ordinary  shorter  ones  after  thorough  cocainization.  In  order  to 
obtain  a  better  inspection  of  the  middle  meatus  of  the  nose,  one  may, 
as  suggested  by  Cholewa,  force  the  middle  turbinated  bone  toward  the 
septum  with  the  help  of  a  thin  elevator.  As  the  turbinated  bone  is  very 
elastic,  fracture  is  rarely  caused  in  this  way;  but  even  by  this  method 
one  does  not  accomplish  much  more  than  by  simple  cocainization. 

FIG.  327. 


Griinwald  set,  consisting  of  a  probe,  four  curettes,  and  a  curved,  sharp-pointed  bistoury, 
each  of  which  can  be  inserted  into  a  common  handle. 

In  general,  cocaine  has  become  absolutely  indispensable  for  more 
delicate  examinations  of  the  nose.  By  producing  anaemia,  the  thickness 
of  the  mucous  membrane  of  the  nose  is  considerably  diminished.  But 
at  the  same  time,  after  cocainization,  even  considerable  hypertrophy  of 
the  mucous  membrane  may  escape  notice  entirely.  Cocaine  is  best 
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applied  by  means  of  cotton  wrapped  about  a  fine  applicator.  The  cotton 
must  project  somewhat  beyond  the  end  of  the  carrier.  In  sensitive 
patients  in  whom  contact  with  the  cotton  frequently  causes  violent 
reflex  sneezing,  it  is  advisable  to  apply  a  small  quantity  of  a  1  to  5  per 
cent,  cocaine  solution  with  a  spray  apparatus.  The  spray  alone,  how- 
ever, does  not  act  sufficiently.  More  recently  the  ischsemic  action  of 
suprarenal  extract  (painted  on)  has  been  much  employed  for  the  same 
purpose. 

The  probe  is  another  indispensable  instrument  in  examining  the  nose. 
It  should  be  united  to  the  handle  at  an  oblique  angle,  as  in  all  other  nasal 
instruments.  It  should  not  be  more  than  1.5  mm.  thick,  must  have  a 
well-rounded  tip,  and  be  easily  bent.  With  a  probe  one  can  push  aside 
swollen  portions  of  the  mucous  membrane,  examine  tumors  and  other 
formations  in  regard  to  their  mobility,  but  the  probe  is  pre-eminently 
important  in  determining  the  position  of  the  openings  of  the  accessory 
sinuses. 

In  probing  the  maxillary  sinus  the  probe  usually  employed  is  one  bent 
to  nearly  a  right  angle  a  little  less  than  1  cm.  from  its  tip ;  for  the  frontal 

FIG.  328.  FIG.  329. 


Duplay's  nasal  speculum.  Frankel's  speculum. 

sinus,  one  which  is  bent  in  the  form  of  a  quadrant  about  2  cm.  from 
its  tip.  In  locating  the  opening  of  the  frontal  and  maxillary  sinuses  the 
anterior  lip  of  the  hiatus  may  serve  as  a  guide,  as  it  is  visible  from  in 
front  if  the  middle  turbinated  bone  is  poorly  developed.  In  entering 
the  maxillary  sinus  the  probe  is  passed,  with  the  convexity  of  the  curve 
upward,  to  just  behind  the  anterior  lip  of  the  hiatus,  and  an  attempt 
made  to  direct  the  tip  of  the  probe  laterally  by  turning  the  instrument 
upon  its  axis.  If  this  can  be  done  without  causing  pain,  the  handle  of 
the  probe  should  be  pressed  against  the  septum,  and  with  the  latter  be 
pushed  toward  the  opposite  side.  If  this  meets  with  no  resistance,  it 
is  safe  to  assume  that  the  maxillary  sinus  has  been  entered.  The  only 
possible  error  is  that  the  probe  might  have  entered  the  ethmoidal  bulla. 
The  latter  is,  however,  rarely  deep  enough  to  allow  of  the  straight  part 
of  the  probe  being  pressed  against  the  septum  without  causing  pain. 
The  probe  for  the  frontal  sinus  is  best  passed  with  the  tip  turned  upward 
until  the  meatus  is  entered,  attempting  then  at  the  same  time  to  turn  the 
tip  of  the  probe  slightly  sideways,  and  to  depress  the  handle  so  that  the 
tip  moves  in  the  direction  of  the  curve  of  the  probe  upward  and  cide- 
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ways.  If,  with  handle  depressed,  the  tip  of  the  probe  is  easily  moved 
laterally  and  forward,  the  frontal  sinus  has  been  entered  unless  the  probe 
should  have  slipped  into  one  of  the  anterior  ethmoidal  cells  projecting 
from  below  into  the  frontal  sinus.  This  error  is,  however,  betrayed, 
generally  by  the  fact  that  in  markedly  depressing  the  handle  of  the  probe 
it  meets  with  resistance,  and  at  the  same  time  the  patient  feels  pain,  or 
at  least  a  sensation  of  pressure,  in  the  depths  of  the  eye  instead  of  above 
the  eye,  in  the  forehead. 

If  the  middle  turbinated  bone  be  more  developed,  the  hiatus  cannot 
be  directly  inspected.  Under  these  circumstances  the  probe  must  be 
entered  in  the  same  direction  as  described  above,  between  the  middle 
turbinated  bone  and  the  lateral  wall  of  the  nose.  If  the  tip  of  the  probe 
be  turned  slightly  sideways  and  an  attempt  made  to  withdraw  the  probe, 
one  can  feel  the  resistance  of  the  anterior  lip  of  the  hiatus.  The  same 
manipulations  should  then  be  carried  out  as  were  described  above. 
Frequently  it  requires  a  great  deal  of  patience,  more  on  the  part  of  the 
physician  perhaps  than  on  that  of  the  patient,  to  probe  these  cavities 
successfully.  Where  the  anterior  extremity  of  the  middle  turbinated 
bone  is  much  developed,  it  may  be  absolutely  impossible,  and  the  removal 
of  this  portion  of  bone  becomes  necessary.  The  opening  of  the  sphenoidal 
sinus  can  be  safely  entered  with  a  probe,  under  guidance  of  inspection, 
only  where  the  middle  turbinated  bone  has  been  removed  or  is  very 
small.  It  can,  however,  frequently  be  found  if  a  straight  probe  be  passed 
close  behind  the  anterior  extremity  of  the  middle  turbinated  bone,  at 
ari  angle  of  45  degrees  with  the  floor  of  the  nose,  as  far  as  the  roof  of 
the  nose,  carefully  feeling  the  way,  and  then,  continuing  to  feel,  care- 
fully attempting  to  penetrate  with  the  probe  still  further  in  the  same 
direction.  If  the  entrance  into  the  sphenoidal  sinus  be  discovered,  the 
probe  will  suddenly  proceed  without  resistance  for  1.5  cm.  and  strike 
against  a  firm  wall  of  bone.  At  the  same  time  the  patient  refers  the 
sensation  to  the  back  of  the  neck,  having  hitherto  localized  it  in  the 
nose  itself.  It  is  characteristic  to  feel  an  impact  against  a  smooth, 
hard,  bony  surface  without  being  able  to  displace  the  probe  as  a  whole 
upward  or  downward.  If  the  probe  be  pressed  against  the  bony  wall, 
the  head  of  the  patient  will  be  moved  at  the  same  time,  which  is  not 
the  case  as  long  as  the  probe  impinges  against  the  nasal  mucous  mem- 
brane. 

Probing  the  ethmoidal  cells  requires  an  accurate  knowledge  of  the 
normal  anatomical  relations  and  their  very  numerous  variations.  It 
is  rarely  of  any  great  surgical  importance,  and  its  description  may 
therefore  be  left  to  text-books  on  rhinology. 

A  considerable  portion  of  the  nasopharynx  can  frequently  be  inspected 
by  anterior  rhinoscopy  if  there  is  no  swelling  of  the  inferior  turbinated 
bone  and  no  marked  projection  of  the  septum.  For  this  purpose,  how- 
ever, the  tip  of  the  nose  must  be  well  raised  with  the  speculum.  To 
obtain  a  view  of  the  deep  relations  in  this  region  it  is  best  to  let  the 
patient  phonate  the  letter  "e."  This  causes  the  levator  veli  palatini, 
by  its  contraction,  to  produce  a  swelling  of  the  floor  of  the  nose,  which 
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corresponds  exactly  to  the  edge  of  the  posterior  nares.  In  a  broad  nose 
this  swelling  can  be  seen  prolonged  in  a  vertical  groove  at  the  lateral 
wall  of  the  nasopharynx,  forming  the  mouth  of  the  Eustachian  tube.  A 
better  view  of  the  nasopharynx  is  obtained  by  posterior  rhinoscopy.  In 
carrying  out  the  latter  the  base  of  the  tongue  must,  as  a  rule,  be  depressed. 
For  this  purpose  the  author  prefers  to  employ  a  Turck  tongue-depressor, 
the  plate  of  which  should,  however,  not  be  too  large,  and  allow  sufficient 
room  between  the  teeth  for  those  portions  of  the  tongue  that  have  been 
pushed  aside.  The  author  does  not  like  the  narrow  depressors,  like 
those,  for  example,  recommended  by  B.  Frankel.  More  convenient 
to  carry  than  the  large  Turck  depressor,  is  a  simple  glass  depressor, 
which  generally  serves  the  purpose,  or  a  Czerrnak  palate-hook,  used 
as  a  depressor  by  Gottstein,  Moritz  Schmidt,  and  others.  This  is  a 
pear-shaped  wire  ring  bent  upon  its  surface,  attached  to  quite  a  long 
handle.  This  is  placed  with  the  convex  surface  upon  the  base  of  the 
tongue,  and  the  latter  forced  forward  by  pressure  downward  and  at 
the  same  time  somewhat  forward.  The  Turck  tongue-depressor  can 
be  held  by  the  patient  in  case  an  operation  is  to  be  performed. 

Avoiding  as  much  as  possible  any  contact  with  the  uvula  or  posterior 
pharyngeal  wall,  the  mirror  should  be  passed  in  such  a  way  as  to  lie  as 
high  as  possible,  without  being  thrown  into  shadow  behind  the  velum, 
within  the  curve  between  the  uvula  and  the  palatopharyngeal  arch.  By 
slightly  turning  the  mirror  in  the  vertical  and  horizontal  plane  the  differ- 
ent portions  of  the  nasopharynx  and  posterior  nares  come  into  view.  In 
order  to  see  the  roof  of  the  pharynx  the  mirror  must  be  raised  rather 
high  and  its  surface  made  to  approach  a  horizontal  plane.  It  is  difficult 
to  interpret  clearly  the  inverted  image  and  the  distortions  of  the  picture 
in  the  mirror  due  to  perspective.  The  landmarks  are:  the  two  openings 
of  the  tubes  and  the  posterior  border  of  the  septum,  which  usually 
lies  exactly  in  the  median  line.  Very  frequently  formations,  situated 
upon  the  posterior  pharyngeal  wall  or  the  roof  of  the  pharynx,  are 
estimated  to  be  much  smaller  than  they  really  are,  because  in  a  certain 
sense  one  is  looking  beyond  them  from  below  and  behind.  The  pos- 
terior nares  are  only  obscured  to  any  considerable  degree  by  tumors 
situated  above  and  behind  if  the  latter  are  of  some  size.  For  one 
who  is  not  skilful  it  is  difficult  to  recognize  what  structures  in  the 
picture  in  the  mirror  are  situated  in  front  or  further  back.  The  loca- 
tion of  the  respective  structures  should  be  compared  with  that  of  the 
septum. 

If  for  any  reason  the  examination  with  the  mirror  is  not  possible,  or  if 
it  is  desirable  to  determine  the  consistence  and  manner  of  attachment  of 
a  structure  situated  in  the  epipharynx,  palpation  is  to  be  recommended. 
It  is  best  to  stand  behind  the  patient;  the  head  being  embraced  and 
steadied  with  one  arm,  the  index  finger  of  the  other  hand,  slightly  bent, 
is  passed  to  the  posterior  pharyngeal  wall.  At  the  same  time  the  angle 
of  the  mouth  of  the  same  side  is  forced  back,  with  the  fold  of  skin  between 
index  and  middle  fingers.  As  soon  as  the  posterior  pharyngeal  wall  has 
been  reached,  the  tip  of  the  finger  is  made  to  glide  rapidly  upward,  the 
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patient  at  the  same  time  phonating  and  the  terminal  phalanx  of  the 
finger  being  bent  a  little  more.  Provided  one  has  gone  sufficiently  high, 
the  posterior  border  of  the  septum  can  be  distinctly  felt,  also  the  swelling 
of  the  tubes,  if  the  finger  be  moved  laterally,  and  the  former  are  not 
covered  by  a  tumor.  Careful  palpation  should  cause  neither  pain  nor 
hemorrhage. 


CHAPTEE  XXII. 

MALFORMATIONS  OF  THE  NOSE  AND  NASOPHARYNX. 

MALFORMATIONS  of  the  nasal  cavity  do  not  in  general  possess  great 
surgical  significance. 

Total  absence  of  the  septum  is  rare,  and  in  most  cases  is  associated 
with  other  serious  malformations.  Openings  in  the  anterior  portion  of 
the  septum  are  frequently  observed.  Probably  they  are  not  all  of  them 
congenital,  some  having  resulted  from  perforating  ulcer  (see  below). 
Lack  of  development  of  the  turbinated  bones  occurs  more  frequently. 
It  is  associated  in  most  cases  with  malformations  of  the  external  nose. 
Those  parts  particularly  which  originate  from  the  lateral  nasal  processes 
and  the  superior  maxillary  process  frequently  show  imperfect  union. 
Incomplete  development  of  the  turbinated  bones  is  considered  by  some 
(Faufal,  for  example)  to  offer  a  congenital  predisposition  to  ozsena. 

Relatively  the  most  frequent  malformations  are  adhesions  between 
the  turbinated  bones,  particularly  the  inferior,  and  the  septum.  Fre- 
quently the  latter  is  at  the  same  time  markedly  deflected  or  shows  a 
projecting  process.  Where  there  are  bony  adhesions,  the  abnormal  con- 
dition is  generally  congenital.  In  the  case  of  membranous  adhesions, 
which  are  of  more  frequent  occurrence,  it  is  difficult  to  distinguish  the 
congenital  forms  from  those  which  have  originated  in  later  life  as  a 
result  of  ulceration,  and  subsequent  adhesion  between  opposite-lying 
portions  of  the  mucous  membrane. 

A  very  peculiar  phenomenon  is  congenital  closure  of  the  posterior 
nares.  About  40  such  cases  have  been  observed.  In  this  situation  firm 
membranous  closure  may  occur,  but  more  frequently  it  would  seem  that 
there  is  bony  union  between  the  palate  and  the  sphenoid,  as  in  the  case 
dissected  by  Luschka,  for  example.  In  the  typical  forms  the  membrane 
lies  just  in  front  of  the  margin  of  the  posterior  nares,  the  latter  being 
perfectly  normal  in  other  respects.  In  atypical  forms  there  are  exten- 
sive adhesions  covering  a  wide  area,  which  frequently  involve  the  naso- 
pharynx also.  H.  Haag  seeks  to  explain  this  malformation  by  a  persist- 
ence of  the  bucconasal  membrane.  During  fetal  life  this  membrane 
shuts  off  the  posterior  nares ;  it  is  torn  through  later. 

In  typical  cases  this  closure  is  only  moderately  firm,  so  that  it  can  be 
perforated  with  a  stout  probe  or  galvariocautery.  Occasionally,  how- 
ever, it  may  be  necessary  to  employ  chisel  and  mallet  or  trephine.  A 
finger  passed  into  the  nasopharynx  will  prevent  the  instrument  from 
penetrating  too  deeply.  As  contrasted  with  cicatricial  closure  (stenosis), 
it  is  not  necessary  to  employ  any  special  measures  to  keep  the  acquired 
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opening  patent.  Occasionally  it  has  been  necessary  subsequently  to  pass 
bougies. 

This  malformation  is  not  without  danger  during  infancy  on  account 
of  its  interfering  with  suckling  through  obstruction  of  respiration 
through  the  nose.  Ronaldson's  case  actually  died  from  this  cause.  If, 
on  account  of  this  danger,  one  should  attempt  operating  upon  such  an 
obstruction  during  the  first  days  of  life,  it  must  be  borne  in  mind  that 
the  opening  of  the  posterior  nares  in  the  newborn  is  placed  very  obliquely, 
almost  horizontally.  Perforation  must  therefore  be  directed  backward 
and  downward,  otherwise  there  might  be  danger  of  injuring  the  verte- 
bral column.  As  bony  closure  would  hardly  be  expected  at  this  age, 
it  is  best  in  such  cases  to  employ  a  slightly  curved  trocar  (as  in  para- 
centesis  of  the  bladder) ,  using  the  finger  in  the  nasopharynx  as  a  guide 
in  thrusting  the  instrument  through.  As  a  matter  of  fact,  the  author 
is  aware  of  no  such  cases  in  which  operation  was  performed  early.  It 
will  probably  be  possible  to  postpone  operating  until  a  more  advanced 
age,  and  to  provide  nourishment  with  a  spoon  or  by  means  of  the  stomach- 
tube.  There  would  only  be  danger,  moreover,  if  closure  existed  on  both 
sides.  This  condition  was  observed  in  about  one-half  of  the  cases.  Of 
the  remaining  cases,  about  one-third  were  affected  upon  the  left  side, 
and  two-thirds  upon  the  right  side. 

Malformations  of  the  nasopharynx  possessing  any  surgical  significance 
hardly  ever  occur.  Abnormal  band-like  cords,  with  intervening  pockets, 
are  frequently  present,  but  they  are  of  significance  only  in  the  treatment 
of  chronic  catarrhal  pharyngitis. 


•Q. 


CHAPTEK  XXIII. 

INJURIES  OF  THE  NOSE. 

INJURIES  of  the  external  nose  produced  by  sharp  weapons  possess 
nothing  to  distinguish  them  from  injuries  of  the  rest  of  the  face.  Many 
of  the  frequent  injuries  of  the  external  portions  of  the  nose  produced 
by  blunt  objects  are  included  among  injuries  of  the  face.  Only  those 
injuries  will  be  discussed  here  that  lead  to  changes  within  the  cavity 
of  the  nose. 

Such  changes  are  always  the  result  of  violence  with  blunt  objects, 
most  frequently  a  blow  or  a  fall  upon  the  nose.  Such  acts  of  violence 
are  not  always  severe;  a  slight  blow  with  a  cane,  for  example,  may,  if 
unfortunately  directed,  produce  a  serious  lesion  of  the  frame  of  the  nose. 
Most  frequently  traumatism  affects  the  nose  from  in  front,  as  in  the  case 
of  a  blow  or  a  fall.  At  the  same  time  the  nasal  septum  is  compressed 
from  before  backward,  shortened  and  bent.  This  may  be  followed  by 
an  injury  of  the  bony  bridge  of  the  nose  or  a  fissure  of  its  root,  the 
adjacent  portions  of  the  upper  jaw,  or  the  walls  of  the  orbital  cavity. 
This  is  particularly  liable  to  happen  when  the  root  of  the  nose  suffers 
severe  trauma  (blow  with  a  fist,  thrown  stone).  The  bony  septum  is 
rarely  injured  by  violence.  As  a  rule  the  elastic  cartilage  takes  up  a 
certain  amount  of  the  force  of  a  blow  and  is  either  broken  or  loosened 
from  its  attachment  and  laterally  displaced.  This  dislocation  (luxation) 
takes  place  almost  exclusively  along  the  sickle-shaped  articulation  of  the 
quadrangular  cartilage  with  the  vomer.  Very  rarely  dislocation  takes 
place  along  the  articulation  with  the  perpendicular  plate  of  the  ethmoid, 
which  is  much  thinner  and  very  elastic.  Partial  or  complete  fracture 
of  the  cartilage  of  the  septum  occurs  quite  frequently,  accompanying, 
or  independent  of,  dislocations.  According  to  ZuckerkandPs  investiga- 
tions, longitudinal  fracture  in  a  nearly  horizontal  direction  is  the  most 
frequent.  In  every  case  in  which  the  author  was  able  to  examine  a 
recent  fracture  of  the  cartilaginous  septum  in  the  living  subject,  the  line 
of  fracture  followed  the  above  direction.  But  occasionally  a  fissure  will 
run  in  any  one  of  many  directions.  In  the  cadaver  the  author  has  found 
cartilaginous  septa  which  showed  on  the  crest  of  a  bend  an  oblique 
ridge  which  extended  from  behind  and  below  upward  and  forward.  It 
cannot,  however,  be  positively  stated  that  this  was  caused  by  a  previous 
fracture.  It  is  only  in  exceptional  cases  that  it  is  possible  to  determine 
exactly  the  character  of  the  dislocation  or  change  in  form  produced  by 
violence  shortly  after  injury,  as  there  is  almost  always  profuse  hemor- 
rhage into  the  nasal  cavity.  In  fractures  and  dislocations  the  mucous 
membrane  is  generally  stretched  beyond  its  limits  of  elasticity  and  torn. 
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Usually,  however,  the  edges  of  the  wound  do  riot  gape,  because  in  the 
region  of  the  cartilage  the  mucous  membrane  is  quite  firmly  attached 
and  cannot  retract.  Furthermore,  the  elastic  cartilage  usually  springs 
back  after  having  been  bent,  so  that  the  edges  of  the  wound  are  again 
closely  approximated,  and  by  the  presence  of  coagulated  blood  in  the 
wound  the  latter  may  be  rendered  entirely  invisible.  Occasionally, 
mucus  covering  the  site  of  the  tear  is  aspirated  into  the  wound,  so  that 
coagulated  blood  at  the  bottom  of  the  wound  is  infected  from  the 
outset. 

According  to  Zuckerkandl,  the  repair  of  such  fractures  regularly  takes 
place  by  means  of  a  connective-tissue  callus.  The  development  of  car- 
tilage callus  in  general  is  still  much  disputed.  Repair  takes  place  and 
no  permanent  deformity  results  if  the  cartilage  resumes  its  original 
position  or  if  it  is  artificially  replaced  immediately  after  injury.  But  as 
a  rule  little  attention  is  paid  to  such  injuries,  so  that  in  many  cases 
there  remains  a  partial  fracture  or  dislocation  of  the  cartilage  backward 
and  against  the  border  of  the  vomer,  which  frequently  leads  to  deformity 
of  the  outer  nose.  This  deformity  nearly  always  occurs  at  the  time  of 
injury.  Solution  of  the  articulation  between  the  vomer  and  the  cartilage 
causes  a  deflection  of  the  tip  of  the  nose  toward  the  side  to  which  the 
cartilage  is  dislocated.  More  serious  deformity  is  caused  as  a  rule  by 
fracture  of  the  cartilage,  in  consequence  of  which  the  line  of  the  bridge 
of  the  nose  frequently  shows  a  very  sharp  and  distinct  deflection  situated 
usually  about  the  middle  of  its  course.  The  tip  of  the  nose  may  be 
displaced  toward  one  side  and  also  upward.  This  deformity  is  quite 
noticeable  immediately  after  injury.  In  the  course  of  a  few  days,  how- 
ever, it  becomes  less  distinct  as  a  result  of  a  gradual  extravasation  of 
blood  into  the  subcutaneous  tissues.  The  contours  of  the  nose  are 
obscured  as  if  by  a  cloak,  and  it  is  only  after  the  original  swelling  has 
subsided  that  the  deformity  again  becomes  more  distinct.  Occasionally 
and  in  the  course  of  time  the  original  dislocation  is  smoothed  over  to 
a  certain  degree,  but  complete  obliteration  rarely  takes  place  subse- 
quently. The  deformity  is  permanent  unless  treated  at  the  proper  time. 
In  addition  to  the  outward  deformity  there  is  in  most  cases  interference 
with  respiration  through  the  nose  on  account  of  the  projecting  edge  of  the 
fractures  or  dislocated  septum.  This  varies  much  in  individual  cases 
and  is  followed  by  different  unpleasant  manifestations. 

All  these  considerations  render  it  important  to  examine  carefully  the 
interior  of  the  nose,  and  to  institute  proper  treatment  whenever,  following 
an  injury,  any  outward  change  in  the  form  of  the  nose  is  noticeable. 
Owing  to  the  presence  of  coagulated  blood,  it  will  not  as  a  rule  be 
possible  to  obtain  as  much  information  by  inspection  as  by  palpation. 
For  this  purpose  it  is  best  to  employ  a  stout  probe  or,  even  better  still, 
a  thin,  straight  elevator.  In  inserting  the  latter,  however,  one  should 
be  guided  by  the  eye.  It  can  best  be  accomplished  if  the  mucous  mem- 
brane be  previously  cocainized.  By  pressing  with  the  instrument  an 
attempt  should  be  made  to  displace  the  septum.  In  this  way  any  existing 
mobility  of  any  part  of  the  septum  can  easily  be  determined.  Occasion- 
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ally  there  may  be  a  slight  feeling  of  crepitation.  Particularly  the  region 
where  the  cartilaginous  septum  and  the  vomer  articulate  should  be  care- 
fully examined.  The  instrument  should  be  passed  in  a  horizontal 
direction  and  along  the  floor  of  the  nose.  If  in  this  way  a  fracture  or 
dislocation  of  the  septum  be  discovered,  treatment  should  be  immediately 
applied.  A  short  time  after  injury  reposition  can  always  be  safely  and 
completely  accomplished  by  simply  packing  with  strips  of  iodoform 
gauze,  as  v.  Bergmann  recently  pointed  out. 

The  displaced  piece  of  cartilage  should  be  first  brought  into  proper 
position  with  an  elevator  or  probe.  Long,  narrow  woven  strips  of 
iodoform  gauze  are  then  inserted  along  the  instrument.  The  first  strip 
is  passed  in  the  inferior  meatus  on  the  side  of  the  nose  toward  which 
the  septum  has  been  displaced,  back  of  the  site  of  fracture,  into  the 
space  between  the  floor  of  the  nose  and  the  inferior  turbinated.  Here 
it  readily  obtains  a  firm  hold.  This  having  been  accomplished,  the 
middle  meatus  of  the  nose  is  filled  with  the  continuation  of  the  gauze 
strip,  beginning  again  posteriorly  in  the  same  way,  so  that  the  first 
tampon  comes  to  lie  behind  the  displaced  portion  of  the  septum.  Having 
made  sure  that  the  fragments  have  been  reduced  as  well  as  is  possible, 
or  any  improvement  in  their  position  having  been  effected,  the  middle 
and  after  this  the  inferior  meatus  are  filled  with  iodoform  gauze  as  far 
as  the  orifice  of  the  nose.  At  the  same  time  and  in  the  same  order  that 
the  packing  is  carried  out  the  instrument  used  in  effecting  reposition  is 
withdrawn.  Finally,  considerable  pressure  must  be  exerted  in  order  to 
overcorrect  the  deformity.  Unless  the  septum  is  fractured  on  one  side 
and  dislocated  on  the  other,  as  occasionally  happens,  it  will  only  be 
necessary  to  tampon  loosely  the  other  nasal  passage.  If,  however,  there 
is  marked  dislocation  toward  both  sides,  both  nasal  passages  must  be 
firmly  tamponed.  V.  Bergmann  recommends  the  employment  of  one 
single  tampon,  because,  if  several  pieces  are  used,  one  of  them  is  liable 
to  be  forgotten  later.  It  is  much  more  difficult,  however,  to  insert  a 
large  single  tampon,  and  still  more  difficult  to  remove  it  subsequently 
without  causing  pain  and  hemorrhage.  The  author  would  therefore 
recommend  using  two  or  three  long  narrow  strips.  Care  must  be  taken, 
however,  that  the  end  of  each  strip  extends  forward  as  far  as  the  nostril. 
The  anterior  end  of  the  narrow  strip  that  is  used  in  packing  the  posterior 
portions,  if  pressed  along  the  floor  of  the  nose,  will  interfere  very  little 
with  the  view,  so  that  reposition  of  the  anterior  portion  of  the  septum, 
which  is  generally  more  seriously  injured,  can  easily  be  controlled  and 
the  septum  retained  in  its  proper  position  by  the  anterior  tampons. 
Obstruction  of  the  nose  by  the  tampons  will  cause  some  suffering,  but 
the  patient  is  more  liable  to  be  annoyed  by  the  swelling,  which  is  usually 
marked  in  the  neighborhood  of  the  alse  of  the  nose  and  the  eyelids. 
One  should,  however,  leave  the  tampons  in  place  for  several  days  when- 
ever possible,  in  order  riot  to  interfere  with  the  results  of  the  treatment. 
By  means  of  cold  compresses  soaked  in  a  solution  of  aluminum  acetate 
or  lead  wash  the  subjective  symptoms  can  be  materially  relieved.  A 
slight  rise  of  temperature  not  infrequently  follows  tamponing.  This  is 
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more  liable  to  occur  if  some  time  has  elapsed  after  injury  before  tam- 
poning is  carried  out,  and  can  best  be  prevented  by  insufflating  a  little 
iodoform  before  inserting  the  tampon.  If  considerable  rise  of  tempera- 
ture should  occur,  it  will,  of  course,  be  necessary  to  remove  the  tampon. 
It  is  better,  however,  to  expose  only  the  anterior  portion  of  the  septum 
and  to  ascertain  whether  perichondritis  has  not  developed  in  this  situa- 
tion. If  this  is  the  case,  the  remaining  tampons  may  remain  in  place 
after  opening  the  abscess. 

If  it  is  only  necessary  to  remove  the  tampons  after  three  or  four  days, 
no  further  measures  will  be  required.  By  this  time  the  fragments  will 
in  most  cases  have  become  sufficiently  united.  Should  it  become  neces- 
sary to  remove  the  tampons  sooner,  they  must  be  renewed.  Should 
several  weeks  have  elapsed  since  the  injury,  any  attempt  to  repair  the 
damage  by  these  simple  measures  will  be  ineffectual.  Under  such 
circumstances  it  will  be  necessary  to  adopt  the  methods  of  treatment 
employed  in  case  of  crests  and  spurs  (cristse  and  spinse)  of  the  septum, 
which  will  be  described  later 

The  nasal  bones,  with  the  nasal  processes  of  the  frontal  and  superior 
maxillary  bones  and  the  cartilage  of  the  septum,  constitute  a  single 
system  of  arches;  a  little  of  the  perpendicular  plate  of  the  ethmoid  enters 
into  its  construction  at  the  uppermost  portion  only.  Thus  it  happens, 
according  to  Zuckerkandl,  that  whenever  one  of  the  above-mentioned 
bones  is  broken  or  dislocated,  the  cartilage  of  the  septum  is  regularly 
injured.  Most  frequently  there  is  a  typical  fracture  of  both  nasal  bones 
about  at  the  junction  of  the  middle  and  lower  third.  In  most  cases  the 
lower  fragment  is  displaced  downward  toward  the  cavity  of  the  nose. 
Frequently  both  lower  fragments  are  broken  apart  and  occasionally 
separated  to  a  considerable  degree.  This  may  be  noticeable  as  a  gutter- 
shaped  depression  after  recovery  has  been  completed.  In  such  fractures 
the  outward  deformity  is  marked.  But  they  can  be  reduced  in  recent 
cases  without  great  difficulty  by  tamponing  the  nasal  cavity,  as  described 
above. 

Fissures  and  fractures  of  the  frontal  and  superior  maxillary  bones 
may  extend  into  the  nasal  cavity.  Necrotic  splinters  from  these  bones 
may  be  evacuated  through  the  nose  and  portions  of  the  turbinated  bones 
themselves  become  necrotic — the  inferior  turbinated  bone  in  fractures 
of  the  upper  jaw,  the  middle  turbinated  in  fractures  of  the  ethmoid. 
These  injuries  are  generally  the  result  of  direct  violence  against  the 
upper  jaw  or  forehead.  A  blow  of  moderate  force  usually  affects  only 
the  septum  and  the  nasal  bones.  With  this  progressive  destruction  there 
is  extensive  extravasation  of  blood  into  the  regions  in  the  neighborhood 
of  the  nose,  particularly  into  the  tissues  of  the  eyelids  and  the  orbital 
connective  tissue.  If  fissures  extend  through  the  ethmoid  or  superior 
maxillary  sinus,  the  surrounding  regions  may  be  infected  from  these 
cavities  and  a  phlegmon  of  the  orbit  or  face  be  produced.  The  same 
thing  occurs  not  infrequently  if  the  anterior  wall  of  the  frontal  sinus  is 
broken  by  direct  violence.  A  very  alarming,  but  not  very  serious  and 
rather  infrequent  manifestation  in  cases  of  fissure  of  the  accessory  sinus 
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is  emphysema.  This  originates  in  the  sinus  and  extends  over  the  entire 
face.  It  may  remain  present  for  a  long  time.  In  injuries  of  the  nasal 
process  of  the  frontal  bone,  which  are  rare  and  occur  only  as  a  result 
of  extreme  violence,  the  floor  and  even  the  roof  of  the  frontal  process 
may  be  fractured.  In  such  cases  it  is  always  reasonable  to  suspect  that 
other  portions  of  the  base  of  the  skull  are  fractured.  The  latter  con- 
dition is  very  liable  to  complicate  all  cases  of  extensive  comminution  of 
the  nasal  bones.  Such  an  injury  possesses  an  entirely  different  signifi- 
cance with  respect  to  the  organism  as  a  whole  than  do  isolated  fractures 
of  the  frame  of  the  nose.  These  complications  have  already  been 
discussed. 

The  prognosis  of  uncomplicated  fractures  of  the  frame  of  the  nose 
may  on  the  whole  be  considered  favorable.  The  only  unpleasant  conse- 
quences which  result  from  inadequate  treatment  are,  in  the  first  place, 
the  possibility  of  a  subsequent  outward  deformity,  and,  in  the  second 
place,  interference  with  breathing  through  the  nose  on  account  of  a 
possible  dislocation  of  the  septum.  Although  all  such  fractures  are 
really  compound,  infectious  processes  rarely  follow.  The  most  frequent 
complication  will  be  discussed  in  the  following  chapter. 


CHAPTER  XXIV. 

SURGICAL  DISEASES  OF  THE  NOSE  AND  ITS  ADJACENT  SINUSES. 
KEMATOMA  AND  ABSCESS  OF  THE  SEPTUM. 

EXTRAVASATIONS  of  blood  beneath  the  mucous  membrane  after  injury 
occur  almost  exclusivelyin  the  region  of  the  cartilaginous  septum,  because 
it  is  here  that  fractures  most  frequently  take  place.  Communications 
regarding  this  affection  are  still  quite  rarely  published.  Probably  it  is 
not  of  frequent  occurrence.  The  author  has  seen  about  a  dozen  such 
cases,  several  of  which  were  described  by  H.  Theissing. 

In  recent  cases  there  is  found  in  front,  upon  the  septum,  a  rounded 
swelling,  limited  to  one  side  or  occupying  both  sides  symmetrically, 
bright  red,  yellowish,  or  orange  in  color,  which  in  most  cases  completely 
fills  the  nostril.  Upon  being  touched  with  a  probe  this  swelling  may 
be  very  painful.  It  is  easily  dented,  tense,  and  elastic  in  consistency. 
The  few  who  have  seen  such  cases  early  found  upon  making  exploratory 
puncture  that  these  tumors  contained  a  pale-red  fluid  or  pure  blood. 

Such  extravasations  of  blood  are  rarely  absorbed  without  further  dis- 
turbance or  without  special  intervention.  The  author  knows  of  only 
the  one  case  which  was  cited  by  Ball;  in  all  others  suppuration  followed. 
The  general  condition,  which  up  to  this  time  has  been  but  little  disturbed, 
suffers  through  lassitude,  drowsiness,  loss  of  appetite,  and  headache; 
the  patients  look  pale  and  sick.  The  nose  becomes  still  more  obstructed, 
at  times  completely  so.  The  rise  of  the  body  temperature  may  reach  a 
considerable  height,  and  thus  lead  to  the  erroneous  diagnosis  of  a  febrile 
general  infection  if  the  injury  and  the  immediate  effects  of  the  latter 
are  overlooked.  For  various  reasons,  children  frequently  remain  silent 
in  regard  to  having  sustained  such  injuries,  and,  if  the  nose  is  not  exam- 
ined, the  diagnosis  may  remain  doubtful  for  a  long  time.  Besides  the 
swelling,  which  is  visible  within  one  or  both  nostrils,  in  most  cases,  when 
infection  is  rather  severe,  the  parts  adjacent  to  the  nose  are  much  puffed 
up.  At  times  this  puffiness  is  of  such  a  character  as  to  lead  one  to  sus- 
pect erysipelas.  The  swelling  itself,  however,  is  as  a  rule  pale. 

The  unpleasant  disturbances  caused  by  such  an  affection  can  be 
readily  removed  by  incising  the  abscess.  Incision  should  be  free,  as 
otherwise  the  lips  of  the  wound  become  glued  together,  pus  reaccurnu- 
lates,  and  the  former  symptoms  return.  It  is  best  to  make  a  crucial 
incision  and  to  pack  loosely  the  cavity  with  iodoform  gauze.  Fresh 
accumulation  of  pus  may  occur  after  several  weeks.  At  the  same  time 
that  the  incision  is  made  the  septum  should  be  placed  in  the  event  of 
its  having  been  dislocated. 
(750) 
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As  a  matter  of  fact,  there  are  cases  clinically  very  similar  which  occur 
without  injury  as  a  result  of  acute  infectious  diseases  (influenza,  ery- 
sipelas). Occasionally  they  occur  without  apparent  cause  (perichon- 
dritis  idiopathica) . 

Incidentally  may  be  mentioned  here  serous  cysts,  an  accumulation 
of  a  purely  serous  or  at  times  a  slightly  hemorrhagic  fluid  beneath  the 
mucous  membrane  of  the  septum.  These  peculiar  pathological  products 
do  not  always  occur  in  consequence  of  injury.  In  reference  may  be 
mentioned  a  case  described  by  Lacoarret.  There  is  no  clear  explanation 
for  these  cysts  more  than  there  is  for  analogous  changes  in  the  external 
ear. 

Incision  is  the  best  method  of  treatment,  though  under  some  circum- 
stances simple  evacuation  by  puncture  will  suffice. 


DEVIATIONS  AND  SPURS  OF  THE  SEPTUM. 

Deformities  of  the  septum  may  be  of  significance  owing  to  the  fact 
that  they  interfere  with  respiration  through  the  nose  or  because  they 
produce  outward  deformity.  These  affections  are  frequently  very  diffi- 
cult to  remove.  The  following  types  may  be  distinguished: 

Ridges  and  Spurs. — In  ridges  and  spurs  along  the  line  of  articulation 
between  the  vomer  and  triangular  cartilage,  which  is  probably  the  most 
common  form,  there  is  occasionally  a  congenital  predisposition  (fre- 
quently hereditary).  But  this  form  is  usually  found  in  later  years,  after 
the  fifth,  more  frequently  still  after  the  tenth  year,  as  has  been  proved 
by  the  anatomical  investigations  of  Zuckerkandl.  Irregularities  of 
growth  occurring  during  the  time  that  the  different  parts  of  the  septum 
approach  each  other  might  be  the  cause.  In  other  cases  there  may  be 
ecchondroses  or  exostoses  similar  to  those  occurring  during  the  age  of 
development,  at  other  chondroosteal  boundaries.  Finally,  traumatic 
solution  of  continuity  between  the  vomer  and  the  bony  septum  may 
produce  similar  deformity.  In  such  cases  the  latter  is  usually  combined 
with  fracture  of  the  cartilaginous  septum.  Deviation,  as  well  as  pro- 
jection, of  the  cartilaginous  septum  is  probably  frequent  in  apparently 
congenital  spurs  also. 

These  spurs  are,  as  a  rule,  pyramidal  in  shape,  varying  in  height, 
usually  situated  little  above  the  floor  of  the  nose,  and  provided  with 
sharp  borders.  They  frequently  bury  themselves  in  the  opposite-lying 
turbinated  bone,  and  may  become  united  with  the  latter.  At  times  they 
extend  posteriorly  as  far  as  the  middle  turbinated  bone.  The  length  of 
these  projections  is  frequently  underestimated,  as  from  in  front  they  are 
seen  in  transverse  section.  It  is  necessary  therefore  to  examine  these 
cases  with  a  probe.  The  latter  will  also  aid  in  determining  the  bony 
or  cartilaginous  character  of  these  growths,  and  also  whether  there  is 
union  between  the  spur  of  the  septum  and  the  turbinated  bone. 

Deflection  of  the  Cartilaginous  Septum. — This  frequently  occurs  in 
combination  with  the  above-mentioned  ridges  and  spurs,  and  varies  in 
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direction  and  extent.  It  is  almost  always  the  result  of  trauma,  and 
frequently  recognizable  by  an  external  deformity,  a  deviation  of  the 
bridge  of  the  nose.  In  such  cases  there  may  be  considerable  bending, 
frequently  combined  with  deviation  of  the  anterior  border  of  the  bony 
septum,  which  may  be  displaced  close  to  the  ala  of  the  nose.  The  nose 
may  be  completely  obstructed  by  these  projections.  It  is  frequently  very 
difficult  to  determine  regarding  the  location  and  extent  of  such  deflection, 
owing  to  the  fact  that  the  nose  is  closed  immediately  behind  the  nares. 
One  is  successful,  however,  in  many  cases  if  the  mucous  membrane  is 
thoroughly  cocainized  and  a  thin  bivalved  speculum  inserted  and  slightly 
opened  in  order  to  determine  whether  there  is  narrowing  of  the  nose 
behind  the  most  prominent  portion  of  the  projection.  If  this  precaution 
is  not  observed,  it  may  be  very  annoying  and  surprising  to  find  that  after 
tedious  surgical  removal  of  the  projections  breathing  through  the  nose 
is  in  no  respect  improved. 

Deviation  of  the  anterior  extremity  of  the  cartilaginous  septum 
from  the  middle  line  occasionally  occurs  without  other  bending.  It  causes 
considerable  difficulty  in  breathing  through  the  nose,  as  during  forcible 
inspiration  the  ala  of  the  nose  is  applied  to  the  displaced  septum,  pro- 
ducing closure.  If  the  nose  be  inspected  during  quiet  respiration,  par- 
ticularly after  inserting  a  speculum,  it  is  possible  that  quite  a  wide 
opening  may  be  present.  But  even  in  such  cases  one  must  be  prepared 
to  find  that  respiration  is  interfered  with  by  an  obstruction  situated  more 
posteriorly. 

In  most  cases  of  deformity  of  the  septum  obstruction  of  the  nose  is 
the  principal  symptom.  The  latter  naturally  varies  in  degree.  In  some 
cases  there  occur  so-called  reflex  neuroses,  especially  asthmatic  disturb- 
ances of  varying  degree.  The  same  law  applies  here  as  in  other  reflex 
neuroses  of  the  nose,  that  the  removal  of  the  assumed  cause  does  not 
always  make  the  resulting  disturbance  disappear.  The  external  de- 
formity very  rarely  causes  the  patient  to  consult  a  physician,  and  then 
only  if  there  is  marked  deviation  resulting  from  trauma,  but  not  if  there 
is  only  lateral  displacement  of  the  tip  of  the  nose.  It  is  generally  easier 
to  remove  the  cause  of  obstruction  of  the  nose  than  to  correct  the  external 
deformity.  The  latter  usually  can  be  improved  only  if  the  patient  has 
not  attained  his  full  growth,  and  the  nasal  bones  can  still  adapt  them- 
selves to  any  changes  in  the  position  of  the  cartilage  of  the  septum.  But 
in  these  growing  patients  it  is  extremely  difficult  to  retain  the  septum 
in  its  proper  position  after  it  has  been  reduced.  This  requires  a  great 
deal  of  patience  on  the  part  of  the  surgeon  and  the  patient. 

In  order  to  remove  the  obstruction  which  interferes  with  respiration, 
it  is  sufficient  in  many  cases  simply  to  remove  the  bony  or  cartilaginous 
projection,  without  making  any  attempt  to  correct  the  position  of  the 
septum.  This  simple  excision  is  applicable,  however,  only  in  the  case 
of  the  ridges  and  spurs  described  above.  Excision  may  be  accomplished 
by  means  of  a  chisel,  saw,  or  trephine. 

Removal  by  means  of  the  chisel  presupposes  that  the  extent  of  the 
projection,  and  particularly  its  length,  have  been  accurately  ascertained. 
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FIG.  330. 


The  straight  chisel  used  for  this  purpose  should  not  be  too  narrow.     It 

ought  to  be  about  1  cm.  wide.    The  tip  of  the  nose  being  elevated,  the 

chisel  should  be  passed  in  a  horizontal  plane,  following  the  direction 

of  the  floor  of  the  nose.    This  direction  is  important,  as  otherwise  the 

chisel  is  certain  to  slip  above  or  below  the  spur  before  the  latter  has 

been  entirely  removed,  and  the  resulting  hemorrhage,  which  may  be 

profuse,  renders  further  operation  impossible      If,  however,  the  chisel 

is  passed  in  a  horizontal  direction,  even  if  it  does  slip,  the  crest  is  removed 

as  far  as  that  portion  encroaching  on  the  inferior  meatus  of  the  nose  is 

concerned,  and  any  small  remaining  projections 

can  be  pinched  off.     This  portion  of  the  nose 

is  almost  the  only  one  concerned  in  respiration. 

After  recovery  from  the  first  operation  minor 

secondary  ones  are  frequently  necessary  in  or- 

der to  remove  remaining  projections.    It  is  ab- 

solutely necessary  before  inserting  the  chisel  to 

determine   exactly  in  what   direction,  as  com- 

pared with  the  median  line,  and  how  far  it  is 

necessary  to  proceed,  for  as  soon  as  the  chisel 

penetrates  hemorrhage  will  prevent  all  further 

inspection,  and  unless  the  conditions  have  been 

previously  ascertained  there  is  danger  of  going      Diagrammatic  representation 

through  the   septum   to   the   other  side,  or  of    of  a  spur  on  the  left  side  of  a 

glancing  from   the  septum  on  the  side  of  the    ^Ptum  .4.  Point  at  which  saw- 

fe       .         P  T          •   i  i  •  ,     mg  should  begin.     C.  Point  at 

projection.  In  either  case  the  posterior  part  of  which  saw  should  emerge.  AB. 
the  projection,  which  is  the  most  prominent  Line  alon£  which  the  saw  win 
part,  will  be  allowed  to  remain.  A  great  deal 
depends  upon  firmly  inserting  the  chisel  in  the 
right  direction  from  the  beginning  arid  completing  the  operation  as 
quickly  as  possible.  General  ana?sthesia  cannot  be  employed  unless  the 
nose  be  tamponed  behind,  on  account  of  the  severe  hemorrhage.  This 
would  cause  more  annoyance  than  the  whole  operation  as  conducted 
after  careful  cocainization,  provided  it  is  completed  fairly  rapidly. 

Ridges  of  considerable  size  can  be  easily  removed  with  the  saw.  For 
this  purpose  pointed  saws,  with  thin  and  narrow  blades,  are  employed. 
The  handle  should  be  bent  at  the  angle  usually  found  in  nasal  instru- 
ments. The  best  instrument  of  this  kind  is  Beckmann's  saw.  The  latter 
is  very  thin  and  only  cuts  on  the  out-stroke.  The  danger  of  deviating 
from  the  intended  direction  is  greater  when  using  the  saw  guided  by  the 
hand  than  with  the  chisel.  This  danger  is  much  less,  and  almost  certain 
to  be  avoided,  if  the  saw  is  combined  with  an  electromotor  or  dentist's 
drilling  engine  by  means  of  a  handle,  which  transforms  the  rotary  motion 
into  reciprocating  motion  by  means  'of  an  eccentric.  With  such  saws, 
which  work  very  rapidly,  these  small  operations  can,  as  a  rule,  be  so 
quickly  completed  that  hemorrhage  causes  very  little  interference.  If 
only  very  little  osseous  tissue  is  contained  in  the  projection  of  the  septum, 
a  cartilage-saw  is  employed,  instead  of  the  usual  toothed  saw-blade. 
This  is  a  sharply  ground,'  thin  knife  with  an  undulating  edge.  In  bony 
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tissues  this  saw  is  not  practicable,  arid  is  very  liable  to  slip.  If  the  saw 
is  used  by  hand,  the  head  should  be  carefully  fixed,  as  otherwise  by 
employing  considerable  force,  as  is  sometimes  necessary,  a  sudden  jerk 
may  cause  the  head  to  change  its  position  and  the  proper  bearings  will 
be  lost. 

Trephines  driven  by  electromotors  or  dentists'  drilling  machines  have 
been  used  a  great  deal,  particularly  on  the  strength  of  Spiess'  recom- 
mendation. A  cylindrical  piece  is  drilled  out  of  the  spur,  the  opposite- 
lying  turbinated  bone  being  protected  by  a  bivalved  speculum,  provided 
with  a  long  lateral  and  a  short  median  plate.  This  method  is  very 
simple  and  effective,  but  the  trephine  is  very  liable  to  slip. 


FIG.  331. 


Mial's  saw. 

Electrolytic  and  galvanocaustic  destruction  for  the  removal  of  pro- 
jections of  the  septum  are  of  more  interest  to  the  specialist  than  to  the 
surgeon.  By  means  of  the  galvanocautery  only  cartilaginous  projections 
can  be  removed,  and,  as  is  true  of  other  galvanocaustic  operations,  there 
follows  a  marked  reaction,  necessitating  long  after-treatment.  This 
method  is  of  advantage,  therefore,  only  in  timid  and  anaemic  patients. 
By  means  of  electrolysis,  which  is  usually  employed  by  the  bipolar 
method,  even  bony  projections  of  considerable  extent  can  be  removed. 
A  large  number  of  sittings  are  frequently  necessary  for  this  purpose. 
But  the  patient  suffers  no  annoyance  either  during  or  after  the  operation. 
In  case  of  individuals  who  do  not  wish  to  interrupt  their  occupation  this 
method  is  useful.  There  is  hardly  space  here  to  enter  upon  a  full  descrip- 
tion of  its  technic.  The  same  is  true  of  subperiosteal  or  subperichon- 
drial  resections,  in  connection  with  which  there  are  many  methods  used 
by  rhinologists. 

Correcting  the  position  of  the  septum,  instead  of  excising  the  spur, 
must  be  considered  in  those  rare  cases  of  simple  fracture  without  thick- 
ening at  the  site  of  the  injury.  If  in  these  cases  the  projecting  portion 
is  excised,  perforation  may  result.  At  the  site  of  such  perforation  exfolia- 
tion is  liable  to  take  place.  This  is  very  annoying  to  the  patient  and 
should  be  carefully  avoided.  Besides,  after  excision  in  such  cases,  par- 
ticularly in  growing  individuals,  but  also  in  those  who  have  attained 
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full  growth,  deformity  frequently  occurs.  On  the  other  hand,  if  the 
projection  is  not  excised,  but  the  position  of  the  septum  simply  corrected, 
the  latter  can  be  maintained  in  its  proper  position,  even  in  growing 
individuals,  by  passing  bougies.  This  correction  is  more  easily  effected 
the  more  anteriorly  the  deformity  is  situated  and  the  more  vertically  it 
is  directed.  The  best  way  of  performing  this  operation  is  to  cocainize 
thoroughly,  and  if  the  projection  is  situated  well  anteriorly,  by  submucous 
injection  of  cocaine,  using  Schleich's  solution. 

An  incision  is  made  with  a  narrow,  pointed  scalpel  on  the  concave  side 
of  septum.  This  incision  should  almost  completely  divide  the  cartilage. 
With  a  pair  of  forceps,  each  blade  of  which  is  inserted  into  a  nostril, 
the  portion  of  the  septum  situated  in  front  of  the  incision  is  firmly 
grasped  and  sharply  bent  in  the  direction  of  the  convexity.  The  forceps 
should  then  be  passed  further  posteriorly  and  the  part  behind  the  incision 
bent  toward  the  side  of  the  previous  concavity.  Owing  to  the  fact  that 
hemorrhage  is  usually  considerable  in  amount,  it  is  generally  necessary 
to  tampon  the  side  of  the  previous  concavity.  It  is  better  in  that  case 
to  pack  first  the  side  of  previous  convexity,  thus  pressing  the  septum 
toward  the  opposite  side.  After  several  days  the  tampons  are  removed 
and  replaced  by  suitable  drainage-tubes,  or,  better  still,  by  celluloid 
catheters  of  suitable  diameter  which  have  been  softened  by  being 
exposed  to  steam  and  then  pressed  flat.  The  insertion  of  these  bougies 
may  be  discontinued  during  the  daytime  after  two  or  three  weeks,  but 
for  some  time,  at  least  several  months,  the  patients  should  insert  them 
at  night,  as  otherwise  displacement  is  liable  to  recur.  In  cases  of  marked 
deformity  it  is  better,  after  the  position  of  the  septum  has  been  corrected, 
to  remove  the  marginal  portions  of  the  cartilage  along  the  line  of  frac- 
ture on  the  side  of  the  incision  in  order  to  reduce  the  length  and  breadth 
of  the  septum,  where  these  dimensions  are  too  large.  Occasionally  rather 
large  portions  must  be  removed. 

In  simple  deviation  of  the  anterior  border  of  the  cartilage  of  the  septum 
the  latter  can  be  simply  trimmed  off  with  a  scalpel,  but  in  order  to  prevent 
perforation  the  mucous  membrane  on  the  concave  side  should  first  be 
freed.  This  is  accomplished  in  cases  with  marked  deformity,  according 
to  Escat's  suggestion,  by  submucous  injection  of  Schleich's  solution. 


FOREIGN  BODIES  AND  RHINOLITHS. 

The  majority  of  foreign  bodies  found  in  the  nose  occur  in  children, 
who  are  themselves  usually  instrumental  in  placing  them  there.  Beans, 
peas,  cherry-stones,  buttons,  and  a  very  miscellaneous  variety  of  objects 
have  been  found.  During  the  acts  of  coughing  or  vomiting  certain 
substances  may  also  find  their  way  from  the  nasopharynx.  These  may 
remain  in  the  nose  for  a  long  time  and  lead  to  strange  mistakes  in 
diagnosis,  such  as  an  empyema  of  the  accessory  sinuses.  A  condition 
of  this  kind  may  also  be  brought  about  by  bits  of  sponge  or  gauze  intro- 
duced for  checking  nose-bleed,  and  organic  products  introduced  during 
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play.  Substances  employed  for  therapeutic  purposes,  such  as  pieces  of 
tin-foil  placed  between  cauterized  turbinates  and  septum  to  prevent 
adhesions,  may  be  forgotten  and  then  set  up  an  inflammatory  process. 
In  exceptional  instances  bullets  or  fragments  of  exploded  projectiles 
may  find  their  way  into  the  nose.  Finally,  it  is  to  be  noted  that  in 
certain  industries — cement-mills,  paint-mills,  and  chemical  works — a 
large  amount  of  pulverized  material  is  inspired  by  the  workmen,  which 
in  the  course  of  time  becomes  agglutinated  and  forms  hard  masses  of 
considerable  size.  In  this  manner  the  rhinoliths  are  formed.  The 
masses  of  agglutinated  cement  particles  often  furnish  curious  nasal 
calculi.  Several  cases  have  been  described  in  which  the  irritation  pro- 
duced by  such  foreign  bodies  along  the  anterior  part  of  the  septum  has 
resulted  in  ulceration  and  perforation,  with  the  opening  occupied  by 
the  smaller  part  of  the  calculus.  Rhinoliths,  however,  are  usually 
formed  by  incrustation  around  some  foreign  body,  such  as  a  fruit-stone, 
a  clot  of  blood,  or  inspissated  mucus.  The  method  in  which  this  incrus- 
tation takes  place  has  not  been  explained.  Gerber,  Moure,  and  others 
contend  that  the  lime-secreting  properties  of  various  micro-organisms 
is  an  essential  factor  in  the  process,  but  this  view  is  energetically  com- 
bated by  Lautin. 

Analysis  of  these  concretions  discloses  great  variation  in  their  com- 
position. Usually  they  are  made  up  of  the  phosphates  and  the  carbonates 
of  calcium  and  magnesium.  In  one  instance  a  calculus,  which  had 
formed  around  a  particle  of  iron,  consisted  of  ferric  sulphide. 

Nasal  calculi  are  found  as  a  rule  on  one  side  only.  A  few  cases  in 
which  they  could  be  detected  on  both  sides  may  be  explained  by  the 
projection  of  a  large  concretion  through  a  previously  perforated  septum. 
Isolated  calculi  in  each  nostril  are  rarely  found.  A  moderate  amount 
of  calcareous  matter  may  incrust  a  foreign  body  in  a  comparatively  short 
time,  but  the  large  calculi  undoubtedly  require  a  long  period  for  their 
development.  The  largest  stones  examined  have  weighed  from  4  to  12 
grams. 

Symptoms. — The  principal  symptoms  of  calculi  and  foreign  bodies 
are  nasal  obstruction  and  purulent  secretion,  with  their  attendant  phe- 
nomena, mainly  headaches  and  facial  neuralgia.  Occasionally  an 
inflammatory  oedema  of  the  affected  side  of  the  face  is  seen  (recurring 
erysipelas?),  and  acute  meningitis  and  encephalitis  have  been  observed 
when  the  foreign  body  has  been  forced  into  the  nose  and  has  penetrated 
the  lateral  masses  of  the  ethmoid  OF  the  sphenoid  bone.  Substances 
which  have  remained  for  some  time  may  cause  marked  inflammatory 
swelling  and  tumor-like  masses  of  granulations.  In  one  case  a  malignant 
growth  was  suspected,  but  when  a  rhinolith  hidden  away  in  a  mass  of 
granulation-tissue  was  removed,  the  entire  process  rapidly  subsided. 
Palpation  of  a  hard,  rough,  movable  body  may  make  one  think  of  a 
bone  sequestrum  and  so  lead  to  the  idea  of  a  specific  lesion.  The 
erroneous  impression  of  an  empyema  of  the  accessory  sinuses  is  also 
readily  gained,  though  this  condition  may  be  rendered  possible  by  the 
presence  of  a  nasal  calculus. 
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Treatment. — The  removal  of  most  foreign  bodies  from  the  nose  may 
be  accomplished  with  little  difficulty.  The  restlessness  of  children,  in 
whom  the  majority  of  these  are  found,  often  necessitates  general  narcosis. 
Thorough  cocainization  of  the  nose  may  suffice,  however,  as  the  swelling 
of  the  mucosa  is  thus  diminished  and  extraction  simplified.  The  forceps 
is  the  instrument  commonly  used,  but  really  least  suitable.  More  can 
be  accomplished  with  a  flexible  probe  having  one  end  bent  at  right 
angles,  a  blunt  hook  or  similar  device.  There  is  almost  always  room 
enough  to  pass  beside  or  over  the  object,  and  getting  behind  to  pull  it 
out  with  the  instrument.  It  is  not  advisable  to  pass  under  the  object, 
as  the  latter,  if  small,  may  be  easily  pushed  out  of  view  into  the  space 
between  the  middle  turbinate  and  the  lateral  wall.  If  the  foreign  body 
is  large  or  if  one  of  those  enormous  rhinoliths  is  present,  it  ought  first 
to  be  crushed  with  strong  forceps,  a  lithotrite,  or  similar  instrument.  For 
the  removal  of  large  bone  sequestra  it  may  be  necessary  to  free  the  ala3  by 
previous  incisions.  In  most  cases  preliminary  operations  are  unneces- 
sary, as  it  is  usually  possible  to  make  most  foreign  bodies  accessible 
after  thorough  cocainization  and  cleansing  irrigations.  It  is  not  advisable 
to  flush  out  the  object  by  directing  the  stream  into  the  free  nostril,  for 
if  the  other  is  totally  occluded  by  the  foreign  body,  the  pressure  of  the 
accumulating  fluid  may  force  some  of  the  latter  into  the  Eustachian 
tube  and  set  up  an  otitis  media. 

In  difficult  cases  it  has  often  been  recommended  to  push  the  foreign 
body  back  into  the  nasopharynx.  This  is  not  advisable,  as  the  difficulties 
of  extraction  are  increased  in  this  locality.  Especial  care  must  be  taken 
during  narcosis,  and  if  this  method  is  employed,  it  is  well  to  pass  the 
finger  into  the  nasopharynx  to  catch  the  object  as  it  emerges  from  the 
posterior  nares. 

The  occurrence  of  animal  parasites  should  be  noted,  as  they  may 
produce  severe  inflammatory  symptoms.  Forceps  or  irrigations  may  be 
employed  in  their  removal,  this  being  preceded  by  killing  them  with 
inhalations  of  chloroform  or  turpentine  vapors. 


NASAL  HEMORRHAGE, 

Although  widely  differing  etiological  factors  may  contribute  to  the 
production  of  nasal  hemorrhage,  the  subject  as  a  whole  may  be  appro- 
priately considered  as  a  separate  topic  at  this  point.  Clinically  speaking 
they  may  be  of  considerable  importance.  In  the  majority  of  cases,  at 
least  in  80  per  cent.,  the  source  of  the  bleeding  may  be  traced  to  ulcera- 
tions  or  granulations  along  the  anterior  part  of  the  cartilaginous  septum. 

This  subject  deserves  greater  attention  than  is  usually  accorded  to 
it.  Frequently  cases  are  seen  in  which  a  comparatively  slight  hemor- 
rhage is  not  checked  by  tamponade  of  the  nares,  for,  as  this  is  ordinarily 
applied,  it  includes  everything  except  the  crucial  point,  and  that  is  the 
extreme  anterior  part  of  the  nasal  passage.  If  the  bleeding  continues, 
the  other  nostril  may  likewise  be  plugged.  The  hemorrhage  may  cease, 
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but  usually  does  so  of  its  own  accord.  Tamponade  of  the  nasopharynx, 
moreover,  especially  if  long  continued,  is  very  liable  to  be  followed  by 
an  otitis  media,  and  should  not  be  practised  unless  absolutely  necessary. 
It  is  often  difficult  to  recognize  the  bleeding  point,  as  the  entire  nasal 
mucosa  may  be  covered  with  blood,  and  even  if  a  speculum  is  employed 
one  of  the  blades  may  cover  the  ulcer. 

As  the  hemorrhage  usually  comes  from  the  locality  already  noted 
(sometimes  called  "Kieselbach's  point"),  it  is  always  best  to  tampon  the 
nasal  opening  tightly  to  the  very  outer  tip  of  the  nostril.  If  the  bleeding 
does  not  stop,  then  the  Belloc  method  should  be  used.  When  hemor- 
rhage proceeds  from  a  granuloma,  the  so-called  bleeding  polypus  of  the 
septum,  its  removal  is  called  for. 

Other  causes  for  nasal  hemorrhage  frequently  found  are  direct  or 
indirect  injuries  to  the  nasal  mucosa  accompanying  fractures  of  the 
nasal  bones.  This  rarely  assumes  serious  proportions.  Bleeding  arising 
from  malignant  growths,  particularly  the  sarcomata,  is  usually  severe. 
Benign  mucous  polypi,  if  incompletely  extirpated,  may  cause  free  bleed- 
ing. Tuberculous  ulcerations  and  glanders  may  occasion  moderate 
hemorrhages.  Operative  injuries  to  any  part  of  the  nasal  mucosa  are 
attended  by  considerable  loss  of  blood. 

Tamponade  is  preferred  in  all  these  cases,  but  before  doing  it  certain 
other  measures  should  first  be  tried.  Very  often  the  bleeding  may  stop 
when  the  patient  is  put  into  the  reclining  position  with  the  head  raised, 
constricting  articles  of  clothing  removed,  and  absolute  mental  quiet 
insisted  on.  Much  good  often  follows  the  injection  into  the  nose  of  a 
2  per  cent,  solution  of  gelatin  in  physiological  salt  solution,  or  saturating 
tampons  with  the  same.  Subcutaneous  injections  of  gelatin  often  act 
well.  Tetanus  following  this  procedure  has  been  reported,  but  thorough 
sterilization  ought  to  obviate  this  danger. 


THE  INFLAMMATORY  DISEASES  OF  THE  NOSE. 

The  simple  catarrhs  of  the  nasal  mucosa  are  without  surgical  interest. 
Most  of  the  acute  cases,  independent  of  their  cause,  respond  to  medical 
measures  or  recover  without  treatment. 

The  chronic  inflammatory  processes  may  be  designated  as  simple, 
hypertrophic,  and  atrophic  forms  of  rhinitis. 

Hypertrophic  rhinitis  may  lead  to  marked  nasal  obstruction  and 
necessitate  removal  of  the  enlarged  parts.  As  a  rule  the  anterior  and 
posterior  ends  of  the  middle  turbinates  are  most  involved  and  may  occa- 
sionally be  confused  with  mucous  polypi.  They  are  to  be  differentiated 
by  the  vascularity,  by  shrinking  under  the  influence  of  cocaine,  and 
more  particularly  by  their  situation  on  the  inferior  turbinate.  Severe 
hemorrhage  may  come  on  several  hours  after  removal,  due  no  doubt  to  the 
paralytic  action  of  the  cocaine  employed  for  anaesthesia.  This  complica- 
tion may  be  avoided  by  using  the  Schleich  solution,  which  has  the  disad- 
vantage, however,  of  not  reducing  the  swelling  of  the  mucous  membrane. 
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For  the  extirpation  of  this  hypertrophied  tissue,  the  ordinary  cold 
snare,  the  galvanocaustic  wire  snare,  or  the  lately  devised  scissors  of 
Beckmann  may  be  employed.  Some  methods  formerly  in  vogue 
depended  on  the  formation  of  scar-tissue  which  followed  scarification 
with  chemicals  or  the  galvanocautery.  The  unreliable  character  of  such 
procedure  has  led  to  their  abandonment. 

A  trophic  Rhinitis. — In  atrophic  rhinitis,  which  in  many  cases  is 
attended  by  the  formation  of  crusts  and  characterized  by  a  very  foul 
discharge  (ozsena),  Volkmann  recommended  a  thorough  curettage  of  the 
mucous  membrane  with  the  sharp  spoon.  This  heroic  procedure  has 
not  met  with  success  in  cases  of  genuine  ozaena,  and  is  now  rejected. 
Treatment  has  been  relegated  to  the  specialist,  but  is  still  far  from 
satisfactory,  and  the  disease  retains  some  surgical  interest  because  of 
the  possibility  of  confusion  with  empyemas  of  the  accessory  sinuses, 
which  may  present  the  same  conditions  of  incrustation  and  foul  dis- 
charge. Grunwaid's  claim,  that  all  cases  of  ozaena  depend  primarily 
on  diseases  of  the  accessory  sinuses,  has  not  been  substantiated. 

The  extension  of  an  acute  rhinitis  into  the  accessory  sinuses  is  of 
considerable  surgical  importance.  It  occurs  quite  frequently  with  the 
severer  acute  catarrhs,  but  is  usually  without  evident  manifestations  and 
generally  of  short  duration.  At  times  the  inflammatory  process  may 
extend  into  the  sinuses  after  it  has  apparently  ceased  in  the  nose. 


INFLAMMATIONS  OF  THE  ACCESSORY  NASAL  SINUSES. 

General  Remarks. — Inflammatory  processes  in  the  accessory  sinuses 
may  be  due  to  general  infection  or  an  extension  from  the  nasal  mucosa 
or  neighboring  organ. 

When  a  general  infection  is  present,  it  is  often  impossible  to  decide 
whether  the  infection  is  direct  or  has  reached  the  accessory  sinuses 
through  the  medium  of  a  nasal  catarrh.  Influenzal  coryzas  are  very 
often  followed  by  this  complication.  The  other  infectious  diseases,  with 
the  exception  of  diphtheria,  where  it  occurs  in  a  relatively  large  number 
of  cases,  do  not  present  as  great  a  liability.  Acute  inflammatory  lesions 
are  often  found  at  autopsy  in  cases  which  have  succumbed  to  an  infec- 
tious disease  (Harke,  Dmochowski),  but  such  processes  were  probably 
unimportant,  and  would  have  resolved  spontaneously  if  the  primary 
disease  had  not  ended  fatally. 

There  are  certain  localized  nasal  conditions  which  may  bring  on 
disturbances  in  the  accessory  sinuses;  for  example,  the  acute  rhinitis 
which  follows  operations,  some  chronic  catarrhs,  and  malignant  new 
growths  which  have  become  disintegrated  and  foul.  Benign  tumors 
(polypi)  may  produce  a  mechanical  occlusion  of  the  orifices,  leading  to 
the  accumulation  of  secretion  and  increasing  the  chances  for  infection. 

The  antrum  seems  to  furnish  the  chief  danger  outside  of  the  immediate 
boundaries  of  the  nose.  The  molar  teeth  are  overlaid  by  a  plate  of 
bone  which  in  some  cases  is  very  thin  and  therefore  readily  penetrated 
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by  an  inflammatory  process  starting  around  one  of  these  teeth.  Infection 
of  the  lining  mucosa  of  the  antrum  follows.  Dentists  believe  that  most 
instances  of  maxillary  sinusitis  occur  in  this  manner.  Rhinologists, 
however,  claim  to  see  more  cases  following  influenza.  Nevertheless,  the 
general  prevalence  of  carious  teeth  confirms  the  possibility  that  a  dis- 
eased tooth  may  be  at  fault  in  most  cases.  The  author  has  seen  only 
2  cases  of  antrum  disease  in  individuals  with  absolutely  perfect  teeth 
that  had  never  been  treated  by  dentists. 

Trauma  must  also  be  considered  at  this  point.  The  antrum  may  be 
exposed  through  the  cheek,  the  nose,  or  the  mouth  by  blows  with 
missiles  or  an  animal's  hoof.  Projectiles  may  penetrate  in  the  same 
way,  and  in  all  cases  infection  is  liable.  The  frontal  sinus  may  be 
injured  by  similar  agencies.  Foreign  bodies,  such  as  hair,  bits  of  cloth, 
tips  of  foils,  are  often  carried  into  the  sinuses  and  produce  obstinate 
purulent  processes.  The  ethmoid  cells  and  the  sphenoidal  sinuses  are 
less  often  involved  in  these  accidents,  though  occasionally  they  may 
harbor  projectiles. 

Clinically  the  acute  and  chronic  inflammations  of  the  accessory  sinuses 
must  be  sharply  differentiated. 

Acute  Inflammations. — The  most  prominent  features  of  an  acute 
accessory  sinusitis  which  complicates  a  general  infection  are  pain  and 
the  signs  of  septic  intoxication  unless  these  are  obscured  by  the  symp- 
toms of  the  systemic  disease. 

The  pain  may  be  severe,  involving,  for  example,  in  a  maxillary 
sinusitis,  the  corresponding  side  of  the  face.  Pressure  over  the  diseased 
cavity  elicits  pain.  In  frontal  sinus  inflammations  the  pain  is  localized 
in  the  supraorbital  region,  and  is  especially  marked  after  periods  of 
eye-strain  or  mental  activity.  By  determining  the  outlines  of  an  area 
which  is  sensitive  to  pressure,  the  extent  of  a  frontal  sinusitis  can  be 
quite  accurately  mapped  out.  Inflammation  of  the  ethmoidal  cells  is 
usually  accompanied  by  severe  pains  and  intense  injection  of  the  con- 
junctival  vessels.  Thus  far  the  author  has  not  been  able  to  diagnosticate 
acute  inflammations  of  the  sphenoidal  sinuses.  The  statements  found 
in  the  literature  of  the  subject  regarding  the  localization  of  pain  most 
likely  refer  to  chronic  conditions.  It  is  a  common  experience  to  find 
that  blowing  the  nose  increases  pain  in  all  cases  of  sinusitis.  A  neuritis 
may  complicate  some  of  these  conditions,  the  supraorbital  and  inf raorbital 
nerves  being  distributed  in  the  walls  of  the  frontal  and  maxillary  sinuses. 

Inflammatory  oedema  of  the  immediately  overlying  skin  or  mucous 
membrane  is  occasionally  observed.  The  swelling  from  a  maxillary 
sinusitis  is  usually  soft  and  pale,  seldom  congested  in  appearance,  but 
presents  local  heat  and  tenderness,  and  sometimes  pits  on  pressure. 
Its  soft  and  pale  character  serves  to  distinguish  it  from  an  alveolar 
periostitis;  but  if  the  pus  from  an  empyema  should  break  through  the 
bony  wall,  a  similar  firm,  red,  and  fluctuating  swelling  would  result. 
With  most  accessory  sinus  inflammations  there  is  an  oedema  of  the  nasal 
mucous  membrane  in  the  vicinity  of  the  middle  turbinate,  which  is 
especially  well  marked  in  sinusitis  of  the  ethmoid  cells. 
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The  effects  of  the  septic  infection  vary  greatly  in  intensity,  and  are 
sometimes  obscured  by  the  primary  systemic  disease  or  even  the  local 
rhinitis.  As  a  rule  there  are  irregular  rises  of  temperature,  occasionally 
with  evening  exacerbations — the  temperature  curve  being  influenced  in 
many  cases  by  the  incompletely  resolved  primary  disease.  The  tem- 
perature usually  returns  to  normal  with  cessation  of  the  pain,  but  a 
slight  evening  rise  and  general  malaise  may  persist  for  some  time  after. 

Symptoms. — The  clinical  course  of  these  diseases  cannot,  as  a  rule, 
be  followed  because  the  patients  do  not  often  apply  for  treatment;  and 
if  they  do,  the  condition  is  very  apt  to  be  treated  as  neuralgia  following 
a  cold,  as  malaria  or  similar  affection,  or  possibly  not  treated  at  all.  A 
cure  usually  results  after  a  few  days  or  weeks.  If  such  patients  are 
examined  during  the  acute  stage,  the  symptoms  mentioned  above  may 
be  readily  elicited,  at  first  increasing,  then  decreasing  in  intensity.  In 
the  second  week,  while  the  attacks  of  pain  become  less  frequent  and 
severe,  a  very  profuse,  mucous,  amber-colored  discharge  pours  from  the 
nose,  which  gradually  ceases.  In  some  of  the  cases  the  discharge 
continues,  but  changes  its  character,  becoming  white,  cloudy,  and,  after 
a  time  purulent,  also  more  scanty  and  intermittent.  In  this  manner  a 
chronic  empyema  has  resulted. 

Disinclination  for  mental  effort  and  general  torpor  have  sometimes 
been  noted  in  these  patients;  even  marked  psychic  disturbances  and 
acute  maniacal  attacks,  as  observed  in  a  case  by  Ziem.  But  little 
attention  has  thus  far  been  directed  to  such  complications. 

Diagnosis. — The  diagnosis  of  acute  accessory  sinusitis  depends  mainly 
on  the  effects  of  the  inflammations  on  the  walls  of  the  respective  cavities, 
especially  as  regards  the  frontal  and  maxillary  sinuses. 

Pain  on  pressure  elicited  at  the  points  of  exit  of  the  supraorbital  and 
infraorbital  nerves  is  a  point  of  great  diagnostic  value.  A  valuable,  but 
not  always  reliable,  sign  of  involvement  of  the  ethmoid  cells  is  localized 
pain  at  the  inner  canthus  of  the  eye.  For  this,  as  for  all  other  cavities, 
the  swelling  of  the  mucous  membrane  around  the  middle  turbinate  may 
be  considered  an  important  symptom.  Severe  and  continued  pains  of 
a  neuralgic  character  in  the  head  and  face,  following  a  coryza  or  any 
infectious  disease  should  always  lead  to  a  careful  examination  of  the 
accessory  sinuses,  especially  if  a  profuse  nasal  secretion  is  present. 
Localization  of  the  inflammation  is  difficult  during  the  acute  stage  on 
account  of  the  swollen  mucosa  in  the  middle  turbinal  region,  which 
obstructs  the  view  and  prevents  the  introduction  of  instruments.  If 
severe  septic  disturbances  call  for  more  detailed  knowledge  of  the 
particular  sinus  involved,  careful  cocainization  of  this  area  should 
precede  any  attempts  to  locate  the  pus  by  irrigation.  Even  then,  if 
severe  pain  is  caused,  it  is  advisable  to  forego  this  method  of  diagnosis. 
A  convenient,  although  at  times  unsatisfactory,  diagnostic  aid  is  the 
method  of  transillumination.  Having  placed  the  patient  in  a  darkened 
room,  a  small  incandescent  lamp,  appropriately  mounted,  is  introduced 
into  the  mouth  and  the  lips  closed.  The  normal  maxillae  can  be  distin- 
guished by  a  pink  color,  which  is  most  clearly  marked  around  the  lower 
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lid  and  the  eyeball.  The  pupil  is  brightly  illuminated  and  the  patient 
experiences  a  subjective  sensation  of  light.  These  signs  are  absent  if 
the  antrum  contains  pus  or  its  mucosa  is  thickened  by  an  inflammatory 
swelling.  The  intensity  of  the  illumination  varies  with  individual  cases, 
and  an  empyema  of  the  antrum  is  not  always  marked  by  a  shadow. 
The  frontal  sinuses  may  be  transilluminated  in  a  similar  fashion  from 
their  inferior  aspects.  The  employment  of  the  x-rays  also  gives  evidences 
of  shadows  if  any  of  the  cavities  contain  pus. 

Treatment. — In  the  treatment  of  acute  inflammations  of  the  accessory 
sinuses,  antipyrin,  phenacetin,  and  to  a  lesser  degree  quinine  are  of 
more  value  for  the  relief  of  the  pain  than  the  narcotics  proper.  The 
application  of  cold  seems  to  be  the  best  remedy,  especially  for  maxillary 
and  frontal  sinusitis.  The  continued  application  cannot  be  endured  by 
many  patients,  and  it  then  becomes  necessary  to  employ  the  ice-bag  or 
compress  intermittently  for,  say,  an  hour  at  a  time.  The  evacuation 
of  secretions  by  irrigation  through  a  cannula  introduced  into  a  foramen 
is,  as  already  noted,  very  painful;  if  demanded,  the  nose  should  be 
thoroughly  cocainized  and  the  irrigation  done  with  very  little  pressure. 
As  many  of  these  inflammatory  processes  subside  spontaneously,  it  is 
better  to  omit  any  procedure  which  might  aggravate  the  condition.  If 
very  severe  pains  are  present,  however,  which  are  not  relieved  by  other 
means,  it  may  become  necessary  to  remove  the  secretions  in  the  manner 
noted  above.  In  some  cases  evacuation  results  after  complete  anses- 
thetization  of  the  neighborhood  of  the  foramen  without  further  steps 
being  taken. 

An  acute  inflammatory  process  of  the  accessory  sinuses  rarely  breaks 
through  into  the  surrounding  tissues;  this  is  more  apt  to  occur  with 
exacerbations  of  a  chronic  process. 

The  common  anatomical  lesions  associated  with  acute  sinusitis  are 
swelling  and  brawny  oedema  of  the  mucous  membrane.  These  may 
become  very  extensive,  filling  up  the  lumen  of  the  cavity  and  displacing 
the  opening.  Ulcerations  or  hemorrhages  rarely  occur;  if  a  slight  bleed- 
ing takes  place,  the  secretion  of  the  sinus  assumes  an  amber  color. 

Chronic  Inflammations. — Accessory  sinus  inflammations,  which  have 
taken  on  a  chronic  character  from  their  beginning,  are  sometimes  found 
with  certain  dyscrasias  (tuberculosis,  malignant  neoplasms),  but  it  is 
more  likely  that  most  chronic  empyemas  result  from  the  continuation 
of  an  acute  inflammation.  The  history  reveals  an  influenza  or  acute 
coryza,  followed  by  painful  sensations  in  the  face;  after  these  have 
subsided  a  purulent  nasal  discharge  appears,  together  with  the  other 
evidences  of  an  empyema.  In  the  case  of  a  maxillary  sinusitis  the 
process  is  usually  ushered  in  by  some  acute  dental  trouble.  As  patients 
apply  for  treatment  ordinarily  a  long  time  after  suppuration  has  begun, 
it  is  difficult  to  obtain  details  of  early  symptoms. 

Symptoms. — Clinically  the  empyemas  of  the  various  sinuses  differ 
markedly,  yet  a  number  of  signs  common  to  all  may  be  considered 
together.  The  most  constant  symptom,  although  many  patients  give 
it  scant  attention,  is  the  purulent  nasal  discharge.  A  characteristic 
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feature  is  the  intermittent  flow,  which  depends  on  the  relative  position 
of  the  level  of  the  fluid  in  the  sinus  to  the  natural  opening,  and  therefore 
varies  with  the  position  of  the  head.  The  total  quantity  of  the  discharge 
during  the  day  is  considerable,  especially  if  the  larger  sinuses  are  in- 
volved. The  secretion  is  usually  mucous  and  viscid  in  character,  of  a 
white,  yellow,  or  green  color,  and  sometimes  brown  or  amber  if  mixed 
with  blood.  It  may  contain  small  brittle  lumps  or  tough  yellow  flakes. 
Cheesy  masses,  sometimes  of  considerable  size,  are  found,  accompanied 
by  a  scant  secretion.  They  are  brown  or  gray  in  color  and  have  a  most 
disagreeable  odor.  Some  accidental  cause  or  an  irrigation  may  cause 
their  release,  and  the  author  believes  that  these  cases  form  the  basis  of 
the  condition  described  as  rhinitis  caseosa.  The  discharge  of  such 
masses  presupposes,  of  course,  a  larger  communication  between  the 
lumen  of  the  nose  and  the  cavity  of  the  sinus  than  exists  normally.  With 
a  scanty  secretion  present,  thick  brown  crusts  are  apt  to  form  on  the 
mucous  membrane  of  the  nose  and  pharynx,  producing  a  condition 
similar  to  ozsena.  A  profuse  secretion  is  distributed  both  anteriorly  and 
posteriorly;  in  the  nose  it  leads  to  the  formation  of  hyperplastic  processes, 
exuberant  granulations,  and  sometimes  typical  polypi,  and  in  the  pharynx 
the  irritation  is  more  apt  to  produce  a  chronic  catarrhal  condition, 
accompanied  by  the  deposit  of  tough,  glossy  laminae.  The  secretion  may 
even  find  its  way  into  the  lyranx  and  produce  a  chronic  laryngitis,  accom- 
panied by  induration  and  thickening  in  the  interarytenoid  space  and 
along  both  false  and  true  vocal  cords.  The  symptoms  of  these  secondary 
affections,  as  manifested  by  the  interference  with  nasal  respiration,  by 
the  irritation  felt  in  the  throat,  by  difficulty  experienced  in  swallowing, 
by  occasional  or  constant  hoarseness,  finally  lead  the  patient  to  apply 
for  treatment. 

One  of  the  most  disagreeable  accompaniments  of  these  empyemas  is 
the  decomposing  secretion  with  its  foul  odor.  It  usually  occurs  with 
maxillary  sinusitis,  but  is  also  found  in  the  other  varieties.  Very  old 
cases  of  empyema,  however,  often  lack  this  symptom.  The  cheesy 
masses  already  described  also  possess  a  very  foul  odor.  At  times  the 
odor  is  only  evident  to  the  patient,  when  changing  the  position  of  the 
head  causes  a  sudden  gush  of  pus. 

Prognosis. — The  prognosis  of  the  chronic  accessory  sinus  empyemas 
without  operation  is,  according  to  most  authorities,  unfavorable  for  final 
cure  and  somewhat  doubtful  for  life.  This  view,  however,  is  probably 
too  radical — some  cases  of  long  standing  certainly  get  well  and  the  dis- 
eased mucosa  returns  to  its  normal  secreting  function.  Severe  compli- 
cations of  ordinary  empyemas  are  also  comparatively  rare,  even  those 
of  the  ethmoid  cells;  frontal  or  maxillary  sinuses  lead  to  the  dreaded 
intracranial  invasions  less  often  than  similar  processes  in  the  middle  ear. 
Dreyfuss  has  collected  from  all  sources  only  a  very  limited  number  of 
cases.  Acute  exacerbations  of  chronic  inflammations  often  perforate 
into  adjoining  regions,  e.  g.,  from  the  antrum  into  the  cheek,  sometimes 
into  the  orbit,  the  alveolar  process  or  the  canine  fossa,  from  the  frontal 
sinus  through  its  inferior  wall  into  the  orbital  fat,  and  from  the  ethmoid 
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cells  into  the  inner  canthus  of  the  eye.  In  such  cases  marked  pyrexia 
and  septic  symptoms  may  appear,  and  orbital  cellulitis  may  lead  to 
cranial  complications.  As  a  general  rule,  however,  these  infections  run 
a  milder  course.  Aside  from  the  danger  of  intracranial  complications, 
perforations  into  the  orbit  are  worthy  of  attention,  as  they  may  be  fol- 
lowed by  an  optic  neuritis  which  does  not  always  disappear  even  after 
the  purulent  process  has  been  eradicated,  and  may  eventually  lead  to 
blindness. 

Treatment. — The  cure  of  chronic  accessory  sinus  empyemas  may  be 
brought  about  in  two  ways,  either  by  a  restitution  of  the  diseased  mucosa 
or  a  replacement  of  the  latter  by  a  layer  of  scar-tissue.  Radical  opera- 
tion aims  to  accomplish  the  latter  result  by  complete  eradication  of  the 
affected  mucous  membrane.  This  is  followed  by  the  formation  of  granu- 
lation-tissue on  the  exposed  bony  surfaces,  and  the  lumen  of  the  cavity 
is  gradually  obliterated.  "A  simple  abscess  with  walls  of  granulation- 
tissue  is  substituted  for  the  suppurating  mucous  membrane."  If  opera- 
tion does  not  cause  a  complete  obliteration  of  the  cavity,  a  restitution 
of  the  previously  diseased  mucosa  may  result  or  proliferation  of  healthy 
mucous  membrane  may  take  place  from  the  edges  of  the  operative 
wound.  As  the  mucosa  is  restored  with  so  much  difficulty,  it  has  lately 
been  proposed  by  Jansen  to  transplant  epidermis  on  the  exposed  bony 
surface.  The  author  has  had  no  personal  experience  with  this  method, 
but  fears  that  the  constant  saturation  to  which  the  tissue  is  exposed 
would  result  in  disintegration. 

The  aim  of  most  operative  procedures  is  to  provide  free  drainage  for 
the  secretions  or  unobstructed  means  of  access  for  irrigations  and 
medicinal  applications.  In  theory  the  latter  ought  to  accomplish  the 
same  purpose  if  given  through  the  natural  ostia  of  the  sinuses.  The 
opening,  however,  of  an  accessory  sinus  cannot  be  compared  to  that 
of  an  abscess  in  the  cellular  tissues.  A  simple  abscess  heals  after  thor- 
ough incision,  granulation- tissue  forming  in  all  parts,  but  a  freely  opened 
accessory  sinus  retains  part  of  its  mucosa  or  becomes  lined  with  fresh 
epithelium,  which  continues  to  give  off  a  mucopurulent  secretion. 
Cicatrization  results  only  when  the  cavity  is  completely  emptied.  The 
prevalent  misunderstanding  regarding  this  subject  seems  to  justify  the 
above  explanatory  remarks. 

Medicinal  applications  require  a  thorough  removal  of  all  secretions, 
which  is  often  difficult  by  way  of  the  natural  orifices  of  the  sinuses. 
Irrigation  may  be  done  with  an  indifferent  or  mildly  antiseptic  fluid. 
The  excess  of  fluid  must  be  gotten  rid  of  by  forcing  a  current  of  air 
through  the  cannula  if  the  opening  is  narrow,  or  drying  it  out  with  pled- 
gets of  cotton  or  gauze  if  the  opening  is  sufficiently  large.  Disinfectants 
can  then  be  applied,  preferably  iodoform  glycerin,  astringents,  such  as 
silver  nitrate  in  from  2  to  20  per  cent,  solutions,  or  dry  powders,  includ- 
ing boric  acid  and  the  newer  antiseptic  powders.  The  dry  method  of 
treatment  cannot  be  commended  to  the  same  extent  as  in  otitis  media. 

Occasionally  medicinal  treatment  is  of  no  avail.  In  such  cases  deep- 
seated  changes  in  the  mucosa  are  usually  present,  and  cystic  degenera- 
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tion,  ulcerations,  and  true  polypi  are  often  found.  When  necrosis  of 
the  bone  has  resulted,  extraction  of  the  sequestrum  is  indicated.  The 
author  desires  to  note,  however,  that  in  all  the  operations  done  in  severe 
cases  he  has  never  observed  the  condition,  which  has  been  described 
as  "caries  and  necrosis,"  similar  to  that  found  in  the  ear.  He  cannot 
take  for  granted  the  view  entertained  by  Hajek  and  others,  that  these 
osseous  changes  are  present  in  many  cases,  and  believes  that  probing 
has  often  conveyed  false  impressions.  Even  the  numerous  post-mortem 
examinations  which  have  been  done  rarely  afford  illustration  of  this 
condition. 

The  other  deep-seated  changes,  such  as  cysts  and  polypoid  prolifera- 
tions of  the  mucosa,  are  encountered  more  frequently.  They  can  be 
removed  by  means  of  the  snare  or  the  sharp  spoon — if  merely  curettage 
of  the  mucosa  is  done,  they  are  apt  to  escape  the  instrument. 

When  medicinal  treatment  has  not  met  with  success  or  the  inacces- 
sible situation  has  rendered  it  impracticable,  an  obliteration  of  the  lumen 
of  the  sinus  must  be  sought  for.  The  attainment  of  this  end  depends 
upon  a  thorough  operation,  followed  by  cicatrization  and  approxima- 
tion of  the  walls  of  the  cavity.  All  traces  of  mucous  membrane  must 
have  been  eradicated.  This  is  hardly  possible  when  the  sharp  spoon 
alone  is  used,  as  small  remnants  are  likely  to  escape  in  inaccessible 
corners,  and  the  scraping  in  some  cases  may  induce  a  necrosis,  which 
would  further  prolong  the  healing  process.  As  a  rule,  if  the  sinus  is 
well  exposed,  the  mucous  membrane  may  be  peeled  out  in  toto  with 
a  dull  periosteal  elevator.  When  this  is  done,  the  necessity  of  main- 
taining a  communication  with  the  nose  is  only  of  value  for  permanent 
drainage,  in  order  to  hasten  closure  of  the  artificial  opening. 
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Empyema  of  the  Maxillary  Sinus. — Statistical  evidence  shows  that 
empyema  of  the  antrum  of  Highmore  is  more  frequent  than  that  of  any 
of  the  other  accessory  sinuses.  This  does  not  mean,  however,  that  the 
condition  is  readily  diagnosticated  by  the  general  practitioner,  and  it  is 
probable  that  the  relative  frequency  of  the  disease  is  greater  than  is  ordi- 
narily supposed. 

Etiology. — Diseased  teeth  as  an  etiological  factor  in  this  condition 
have  already  been  discussed.  Dentists  are  prone  to  ascribe  too  much 
importance  to  this  cause,  whereas  the  patients  usually  refer  their  trouble 
to  a  previous  rhinitis  or  influenza  than  to  a  diseased  tooth.  The  infection 
as  a  rule  results  from  an  alveolar  periostitis,  the  pus  perforating  or  infect- 
ing the  wall  of  the  sinus  by  contact.  Although  the  cause  is  removed, 
the  inflammatory  process  often  continues.  Occasionally  a  communica- 
tion exists  between  the  cavity  and  the  affected  tooth  sufficient  to  admit 
a  fine  probe.  When  a  tooth  is  extracted  in  order  to  gain  access  to  the 
cavity,  it  is  common  to  find  the  root  tipped  with  a  bit  of  granulation- 
tissue,  which  is  separated  from  the  sinus  by  only  a  thin  layer  of  tissue. 
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If  this  thin  membrane  is  torn  away  in  the  process  of  extraction,  the 
antrum  is  exposed.  The  empyemas  of  dental  origin  apparently  present 
a  better  prognosis  than  those  which  arise  from  the  nose. 

Symptoms. — Subjective  sensations  of  smell  are  often  present.  The 
pus  is  marked  by  a  disagreeable,  foul  odor,  and  considering  the  size  of 
the  cavity  is  very  abundant.  It  may  be  discharged  with  a  sudden  gush 
when  the  head  is  tilted  forward.  The  formation  of  crusts  is  rare  in  this 
disease. 

In  many  of  these  cases  severe  pains  are  present,  usually  diffuse  head- 
ache and  pressure-sensations.  Neuralgia,  especially  in  the  domain  of 
the  superior  maxillary  nerve,  may  also  occur.  Patients  afflicted  with 
uncomplicated  antrum  disease  often  complain  of  sharp  pain  on  one  side 
of  the  forehead,  and  their  condition  may  readily  be  erroneously  con- 
sidered a  frontal  sinusitis.  Toothache  is  frequent,  and  is  described  by 
the  patient  as  being  aggravated  by  cold,  a  draught,  or  even  by  blowing 
the  nose. 

In  some  cases  proliferation  of  the  mucous  membrane  may  take  place 
in  the  region  of  the  hiatus  semilunaris,  or  the  process  may  begin  in  the 
antrum  itself  and  extend  through  an  enlarged  ostium  into  the  nasal 
chambers. 

Diagnosis. — If  antrum  disease  is  suspected,  the  confirmatory  diagnosis 
is  in  most  cases  quite  easy.  An  empyema  of  the  sphenoidal  sinus  or  the 
posterior  ethmoid  cells  may  be  ruled  out  if  the  pus,  after  the  nasal  cavity 
is  thoroughly  swabbed  out,  reappears  in  the  region  between  the  middle 
turbinate  and  the  lateral  wall  of  the  nose,  and  not  in  the  olfactory  fissure. 
The  rather  small  anterior  ethmoid  cells,  which  are  rarely  involved  alone, 
can  be  left  out  of  consideration  if  the  secretion  is  very  abundant.  It 
only  remains,  therefore,  to  distinguish  between  frontal  and  maxillary 
sinusitis.  This  can  often  be  accomplished  by  introducing  a  fine  cannula 
into  the  normal  or  an  accessory  ostium,  if  present,  and  flushing  out  the 
cavity.  The  point  at  which  the  pus  reappears  after  wiping  out  the  nose 
can  then  usually  be  determined.  If  this  procedure  is  unproductive  of 
result,  an  exploratory  puncture  may  be  made  in  the  middle  or  inferior 
meatus. 

Exploratory  puncture  through  the  inferior  meatus  is  best  done  with 
a  strong,  straight  needle,  introduced  about  5  cm.  along  the  floor  of  the 
nose.  The  needle  is  then  directed  upward  and  to  one  side  and  pressed 
against  the  lateral  wall  close  to  the  origin  of  the  middle  turbinate,  the 
cartilaginous  septum  being  held  to  one  side.  A  quick,  short  push  forces 
the  needle-point  into  the  cavity;  the  absence  of  further  resistance  shows 
that  the  latter  has  been  entered.  Aspiration  is  often  negative;  if  so,  it 
is  advisable  to  inject  some  sterile  fluid  and  wait  for  it  to  emerge  from 
the  ostium,  carrying  with  it  any  pus  which  the  cavity  may  have  con- 
tained. 

Puncture  through  the  middle  meatus  is  somewhat  easier,  as  the 
antrum-wall  back  of  the  hiatus  and  just  over  the  inferior  turbinate  is 
made  up  of  mucous  membrane  only.  The  most  suitable  needle  is  one 
bent  in  the  form  of  an  ear-catheter.  The  puncture  should  be  made 
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about  1  cm.  back  of  the  hiatus,  and  no  force  is  to  be  used  if  marked 
resistance  is  felt.  Carelessness  may  result  in  pushing  the  needle  through 
the  very  thin- walled  ethmoid  cells,  and  so  entering  the  orbit.  The 
contents  of  the  latter  are  then  liable  to  infection  by  the  irrigating  fluid. 

An  erroneous  impression  may,  however,  be  created  by  the  appear- 
ance of  pus  in  the  irrigating  fluid,  for  it  is  possible  that  this  pus  may 
have  found  its  way  into  the  maxillary  ostium  from  the  frontal  sinus  or 
ethmoidal  cells.  If  this  is  the  case,  pus  will  reappear  in  the  middle 
meatus  in  a  comparatively  short  time  after  the  antrum  has  been  evacu- 
ated, for  the  simple  reason  that  it  comes  from  one  of  the  sinuses  which 
had  not  been  disturbed  by  the  irrigation. 

Treatment. — Although  the  diagnosis  of  maxillary  sinusitis  is  a  com- 
paratively simple  matter,  treatment  is  usually  tiresome  and  unsatisfac- 
tory. Even  after  the  most  radical  operative  procedures  a  cure  fails  to 
result  or  the  healing  process  is  protracted.  Yet  at  times  chronic  empy- 
emas  get  well  after  ordinary  irrigations  through  the  natural  or  an  artificial 
opening.  As  the  prognosis  in  any  given  case  is  so  uncertain,  it  is  well 
to  employ  for  a  time  simple  irrigations  through  the  natural  ostium  in  all 
cases.  If  no  benefit  results,  it  may  be  necessary  to  make  a  supplementary 
opening  in  order  to  simplify  the  process  of  irrigation.  The  simplest, 
but  by  no  means  the  best,  procedure  is  to  provide  an  opening  through 
the  alveolar  process.  The  affected  tooth  is  first  extracted,  or  if  several 
are  involved,  the  second  molar  is  selected.  Should  examination  with  a 
probe  fail  to  disclose  free  communication  with  the  antrum,  the  latter  can 
be  opened  with  a  bone-awl  or  bone-gouge.  A  close-fitting  wedge  of  soft 
rubber  can  be  used  to  close  the  opening,  which  is  removed  for  purposes 
of  irrigation.  If  the  patient  wears  a  dental  plate,  the  wedge  must  be 
accommodated  to  it,  but  should  never  be  firmly  attached.  In  case  a 
sufficiently  large  drainage-opening  is  present,  iodoform-gauze  strips  or 
drainage-tubes  may  be  employed;  but  they  must  be  properly  secured, 
for  if  they  should  slip  back  into  the  cavity  their  extraction,  especially 
when  the  opening  is  small,  would  be  attended  with  considerable  diffi- 
culty. Their  retention  greatly  prolongs  the  suppurative  process,  and 
they  give  rise  to  a  very  foul  odor. 

A  relatively  larger  opening  than  the  one  just  described  can  be  made 
through  the  canine  fossa.  An  incision  is  carried  down  to  the  bone,  about 
1  cm.  above  the  free  edge  of  the  gum,  from  the  canine  tooth  to  the  molars. 
The  mucous  membrane  and  periosteum  are  pushed  upward,  and  an 
opening  as  large  as  desirable  readily  made  in  the  thin  wall  of  the  antrum 
by  means  of  a  chisel  or  trephine.  The  operation  can  be  done  under 
cocaine  anaesthesia,  and  the  opening  secured  is  sufficiently  large  to  per- 
mit the  introduction  of  an  aural  speculum  and  the  inspection  of  the 
entire  cavity.  It  is  prone  to  close  very  quickly,  however,  and  the  author 
has  always  found  it  necessary  to  prevent  contraction  by  cannulae  or 
obturators.  A  much  more  complete  exposure  is  secured  by  resection 
of  the  entire  facial  wall  of  the  antrum,  which  should  preferably  be  done 
under  general  anaesthesia.  Even  after  such  a  complete  operation,  the 
author  has  seen  the  opening  contract  to  such  an  extent  that  irrigations 
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could  only  be  done  after  dilatation  of  the  narrow  sinus  by  means  of  a 
bougie. 

An  almost  complete  obliteration  of  the  antrum  is  possible  if  the  nasal, 
as  well  as  the  facial,  wall  is  removed.  The  creation  of  an  opening  into 
the  nasal  passage,  in  addition  to  resection  of  the  facial  wall  according 
to  the  method  of  Luc,  merely  provides  drainage  for  parts  of  the  cavity 
not  previously  reached.  If,  on  the  contrary,  the  nasal  wall  is  entirely 
removed,  as  lately  recommended  by  Bonninghaus  the  nasal  mucosa  can 
then  grow  into  the  cavity  and  unite  perhaps  with  that  from  the  cheek. 

With  the  exception  of  the  last,  the  procedures  mentioned  provide  free 
drainage  and  also  ready  access  to  the  cavity,  but  have  the  disadvantage 
of  affording  a  communication  with  the  mouth,  which  may  lead  to  sub- 
sequent recurrent  infections.  As  a  rule,  this  does  not  apply  when  the 
canine  fossa  has  been  opened,  for  in  this  case  the  mucous  membrane 
of  the  cheek  usually  forms  a  valve-like  fold,  which  prevents  to  some 
extent  the  entrance  of  infectious  particles. 

To  avoid  this  complication  Mikulicz  has  suggested  an  approach  to 
the  cavity  through  the  nose.  A  strong  stilet,  the  end  bent  at  a  right 
angle,  is  introduced  along  the  inferior  meatus  (similar  to  the  exploratory 
puncture)  and  forced  into  the  sinus.  The  opening  thus  made  may  be 
enlarged  by  rocking  the  instrument  to  and  fro.  The  cut  edges  of  the 
mucous  membrane,  however,  are  apt  to  proliferate,  and  constant  atten- 
tion is  necessary  in  most  cases  to  prevent  contraction  of  the  wound- 
margins.  These  objections  also  apply  to  the  method  of  opening  by  means 
of  a  trocar,  as  recommended  by  Krause.  The  methods  outlined  are  as 
a  general  thing  successful  only  in  simple  uncomplicated  cases,  and  these, 
moreover,  often  get  well  without  such  radical  procedures  by  the  aid  of 
irrigations  and  medicinal  applications  through  the  natural  openings. 
A  method  for  the  severe  cases,  ideal  and  not  too  radical,  has  not  thus 
far  been  devised. 

The  most  satisfactory  procedure  would  consist  in  a  complete  resection 
of  the  nasal  plate  of  the  antrum,  but  this  would  entail  sacrifice  of  the 
inferior  turbinate  bone  and  the  liability  of  injury  to  the  nasolachrymal 
duct.  Before  undertaking  such  an  operation,  however,  a  thorough 
knowledge  of  all  the  landmarks  is  essential,  for  the  operative  field  lies  far 
back  and  to  one  side,  rendering  access  to  the  same  a  matter  of  consider- 
able difficulty.  The  author  has  operated  on  a  few  cases  in  this  manner, 
but  within  the  limits  of  the  middle  meatus,  securing  a  fairly  good  expos- 
ure and  an  improvement  of  the  purulent  process,  sufficient  at  least  to 
satisfy  the  patients.  Siebenmann  has  proposed  breaking  through  the 
nasal  wall  of  the  sinus  with  the  finger  introduced  into  the  middle  meatus 
after  cocainization.  The  author  has  not  been  able  to  accomplish  this 
feat.  Incising  the  ala  and  turning  up  the  flap  might  make  the  operation 
easier,  but  would  certainly  make  it  too  extensive.  For  the  combined 
empyemas  of  the  frontal  and  maxillary  sinuses  attention  is  called  to  the 
method  of  Killian,  wrhich  is  discussed  more  fully  later. 

Empyema  of  the  Frontal  Sinus. — Chronic  suppurations  in  the  frontal 
sinus  are  less  common  than  those  of  the  antrum.  By  far  the  greater 
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number  is  caused  by  infection  from  the  nose  or  systemic  disease,  espe- 
cially influenza.  Occasionally  traumatic  empyemas  result  from  a  com- 
pound fracture  of  the  anterior  wall  or  from  a  penetrating  projectile  or 
knife,  part  of  which  may  remain  as  a  foreign  body. 

In  connection  with  a  frontal  sinusitis  there  is  often  present  disease  of 
the  anterior  ethmoidal  cells  or  the  maxillary  antrum,  for  the  secretion 
from  the  frontal  sinus  can  readily  find  its  way  into  the  others.  In 
such  cases  the  inflammation  in  the  frontal  sinus  occupies  the  fore- 
ground in  the  clinical  picture,  and  as  it  subsides  the  trouble  in  the 
sinuses  becomes  evident. 

Symptoms. — The  frequent  involvement  of  other  sinuses  causes  an 
empyema  of  the  frontal  sinus  to  present  a  varied  clinical  picture.  The 
main  symptom  of  this  condition  is  pain.  Generally  it  is  characterized 
by  a  sense  of  cerebral  pressure  or  a  feeling  of  fulness  in  the  frontal 
region,  and  then  the  anterior  wall  is  extremely  sensitive  to  pressure. 
Quite  often  the  pains  are  localized  along  the  distribution  of  the  supra- 
orbital  nerve,  the  point  of  exit  being  particularly  sensitive.  The  inter- 
mittent character  of  the  pain  in  some  instances  may  lead  to  an  erroneous 
diagnosis  of  malarial  neuralgia. 

The  excretion  of  pus  is  particularly  troublesome  in  the  morning  after 
awakening  and  when  the  erect  posture  is  assumed.  Inspissation  of  the 
secretion  and  the  formation  of  cheesy  masses  is  often  found  in  this  con- 
dition. 

Eye  disturbances  are  not  uncommon,  but  probably  on  account  of  the 
involvement  of  the  ethmoid  cells.  Patients  are  tired  readily  by  occupa- 
tions which  require  continued  accommodation,  and  complain  of  pain 
similar  to  that  observed  with  insufficiency  of  the  internal  recti.  It  is 
impossible  to  say  whether  these  muscles  are  the  site  of  inflammatory 
changes  such  are  found,  after  a  laryngitis,  in  the  muscles  controlling  the 
vocal  cords.  The  vertigo  which  is  sometimes  present  seems  to  point 
to  such  a  condition,  but  in  one  of  the  author's  patients,  in  whom  the 
sensations  of  dizziness  entirely  subsided  after  flushing  out  the  sinus,  the 
most  careful  search  failed  to  reveal  any  disorder  of  the  eye  muscles. 
Visual  disturbances  have  been  observed  by  Kuhnt,  but  are  quite  rare. 
Scintillating  scotoma  are  most  frequently  seen;  optic  neuritis,  iritis, 
and  similar  lesions  only  come  on  after  perforation  into  the  orbit  has 
occurred.  Aside  from  the  danger  to  the  eye,  such  an  infection  may 
indirectly  cause  a  meningitis,  and  therefore  requires  prompt  and  ener- 
getic treatment. 

Intracranial  complications  may  also  be  the  result  of  a  direct  transmis- 
sion of  the  infection  through  the  upper  wall  of  the  frontal  sinus  by  a 
phlebitic  process,  without  destruction  of  the  bone  itself  (Hinsberg). 

Treatment. — If  no  complications  are  present,  it  is  well  to  treat  the 
inflammation  by  irrigations  through  the  natural  ostium.  The  frontal 
is  the  most  readily  accessible  of  all  sinuses  for  this  method  of  treatment, 
and  usually  responds  to  its  effects  in  a  very  satisfactory  manner.  If 
irrigation  is  impossible  or  does  not  effect  a  cure,  or  finally  signs  of  a 
perforation  are  present,  it  becomes  necessary  to  open  the  sinus  either 
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in  front  or  below.  The  usual  trephine-openings  in  the  anterior  wall, 
which  have  been  employed  by  surgeons  for  a  long  time  past,  merely 
permit  flushing  out  of  the  cavity  in  a  superficial  manner.  If  a  cure  fails 
to  take  place  a  persistent  fistula  results,  accompanied  by  considerable 
discomfort  and  deformity.  After  subperiosteal  resection  of  the  entire 
anterior  wall,  however,  a  method  which  has  been  recommended  for  some 
time  past  and  revived  lately  by  Kuhnt,  the  cavity  becomes  almost  oblit- 
erated and  healing  takes  place,  though  with  much  disfigurement.  When 
the  cavity  is  large,  the  lateral  recess,  which  often  extends  into  the  malar 
bone,  cannot  be  reached  by  this  method,  and  may  prolong  the  suppura- 
tive  process  indefinitely. 

A  more  or  less  complete  exposure  of  the  large  cavities  is  secured, 
according  to  Jansen,  by  the  resection  of  the  entire  inferior  (orbital  wall). 
The  lumen  of  the  sinus  is  then  occupied  by  the  orbital  contents,  but  the 
lateral  recess,  already  mentioned,  with  its  dense  lower  wall,  is  opened 
with  difficulty  and  does  not  readily  become  obliterated. 

According  to  several  authorities,  healing  may  be  delayed  by  suppura- 
tion in  the  ethmoid  cells.  To  meet  this  complication  several  operative 
procedures  have  been  suggested  by  which  these  cells  are  exposed  and 
nasal  drainage  provided.  They  will  be  described  later.  If  the  neigh- 
boring soft  parts,  however,  sink  into  and  fill  the  cavity  (really  the  purpose 
of  the  operation),  the  lateral  recess  may  become  shut  off  from  the  drain- 
age-opening and  a  discharging  fistular  tract  remains.  In  a  frontal  sinus 
of  this  form  operative  openings,  made  both  in  front  and  below,  do  not 
lead  to  better  results. 

The  formation  of  a  flap  consisting  of  skin,  periosteum,  and  bone  from 
the  anterior  wall  of  the  frontal  sinus,  was  recommended  about  the  same 
time  by  Czerny  and  Brieger.  Taken  alone  the  method  is  of  little  value, 
as  the  lumen  of  the  cavity  remains.  In  cases  with  prolonged  suppuration 
it  is  necessary,  therefore,  to  delay  the  union  of  the  flap,  and  when  a  cure 
does  take  place  the  cosmetic  result  is  by  no  means  brilliant.  The  com- 
bination of  this  procedure  with  a  wide  opening  into  the  nose  is  very 
practicable,  however.  An  incision  is  made  along  the  lower  border  of 
the  eyebrow,  a  second  one  perpendicular  to  its  middle  point.  The 
periosteum  is  pushed  back  from  the  inferior  wall,  and  the  latter,  if  per- 
forated, can  best  be  removed  with  a  light  and  slightly  bent  Luer  forceps. 
Otherwise  the  anterior  and  inferior  walls  of  the  sinus  are  cut  through 
in  the  lines  of  the  skin-incision,  with  a  chisel  or  circular  saw,  to  the  limits 
of  the  cavity,  as  determined  by  the  probe.  The  bone-flaps  are  then 
appropriately  notched  along  the  upper  and  lateral  borders,  freed  with 
the  chisel  and  lifted  up.  Care  must  be  taken  not  to  tear  the  tough, 
thickened  lining  membrane  of  the  cavity,  so  that  it  can  be  peeled  out 
of  all  the  corners  in  its  entirety.  Finally,  if  the  bone-flap  is  properly 
trimmed  so  as  to  permit  its  approximation  to  the  posterior  wall  of  the 
frontal  sinus,  and  a  communication  with  the  nose  is  secured  by  removal 
of  the  neighboring  ethmoid  cells,  the  conditions  are  favorable  for  oblit- 
eration of  the  lateral  recesses  of  the  cavity.  The  vertical  incision  is  then 
closed  by  suture,  the  horizontal  one  being  left  open  for  tamponade.  The 
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disfiguration  is  not  prominent  and  the  results  in  cases  which  the  author 
has  treated  in  this  manner  most  satisfactory.  A  prolonged  and  careful 
after-treatment,  however,  is  essential.  This  operation  may  be  advan- 
tageously combined  with  the  one  proposed  by  Killian  for  opening  the 
ethmoid  cells,  and  the  entire  skin-wound  sutured.  Killian  has  also  sug- 
gested another  even  more  radical  and  extensive  operation  for  opening 
the  frontal  and  ethmoidal  sinuses  (see  Archiv  f.  Laryng.  und  Rhinol., 
vol.  xiii.  pp.  28  and  59). 

Suppurations  in  the  Ethmoid  Labyrinth.— Isolated  suppurative 
processes  in  the  ethmoid  cells  are  extremely  rare.  They  are  usually 
combined  with  empyemas  of  the  other  sinuses,  and  the  majority  of 
recent  authors  claim  that  suppurative  inflammations  of  the  frontal  sinus 
and  ethmoids  should  be  regularly  associated.  The  author  cannot 
quite  agree  with  this  view.  Not  only  has  he  seen  a  series  of  cases  of 
frontal  sinusitis  heal  under  treatment  by  simple  irrigation  without  sub- 
sequent signs  of  suppuration  being  found  in  the  ethmoid  cells,  but  he 
has  also  seen  the  ethmoid  cells  perfectly  intact  when  they  were  opened 
for  drainage  in  operations  for  empyema  of  the  frontal  sinus. 

Diagnosis.— The  diagnosis  of  ethmoiditis  can  be  determined  by  the 
reappearance  of  pus  in  the  hiatus  or  in  the  olfactory  fissure  after  the 
nose  has  been  thoroughly  cleaned  and  after  empyemas  of  the  other 
sinuses  have  been  excluded.  Any  one  or  all  the  ethmoid  cells  can  be 
emptied  by  irrigation  after  the  middle  turbinate  is  removed,  or  when  it 
is  atrophied.  The  former  procedure  also  makes  the  cells  accessible  for 
operative  interference.  If  these  requirements  are  carried  out  in  making 
a  diagnosis,  the  number  of  cases  of  ethmoiditis  is  very  much  diminished. 
According  to  Griinwald  and  others,  the  condition  is  very  frequent.  The 
author  agrees  rather  with  the  views  of  Zuckerkandl  and  Hajek.  Never- 
theless in  cases  in  which,  after  opening  a  suppurating  accessory  sinus, 
no  pus  appears  in  the  wound,  although  it  continues  to  discharge  from 
the  nose,  it  is  always  well  to  examine  the  ethmoid  cells  for  traces  of  a 
hidden  empyema. 

Symptoms. — The  symptoms  are  seldom  characteristic.  The  purulent 
secretion,  on  account  of  the  small  size  of  the  cells,  is  not  very  copious. 

The  inflammatory  thickening  of  the  surrounding  mucous  membrane 
is  usually  quite  marked.  Very  often  the  pus,  of  which  part  flows  back 
into  the  nasopharynx,  dries  arid  forms  thick  crusts.  Among  other  symp- 
toms, pain  may  be  entirely  absent  or  it  manifests  itself  as  a  ciliary  neural- 
gia, follows  periods  of  mental  exertion,  and  may  be  especially  marked 
in  occupations  which  tax  accommodation. 

It  is  not  definitely  known  whether  this  condition  is  due  to  inflammatory 
processes  involving  the  internal  recti  or  the  nervous  mechanism  of  the 
eye.  The  author  is  not  prepared  to  say  whether  true  functional  disturb- 
ances of  sight  occur. 

In  disease  of  the  anterior  cells  a  swelling  may  become  manifest,  which 
is  sometimes  difficult  to  differentiate  from  abscess  of  the  lachrymal  sac. 
As  a  rule,  however,  the  former  is  situated  somewhat  higher  and  extends 
further  into  the  orbit.  Perforations  into  the  orbit  are  occasionally  seen, 
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but  the  author  has  observed  this  complication  occurring  much  oftener 
with  frontal  or  maxillary  empyemas. 

Treatment. — An  isolated  ethmoiditis,  when  it  does  occur,  can  in  most 
cases  be  treated  through  the  nasal  passages.  If  the  posterior  cells  are 
involved,  a  total,  if  the  anterior  cells  are  concerned,  only  a  partial  resec- 
tion of  the  middle  turbinate  is  necessary.  A  number  of  the  cells  are  thus 
opened;  the  remainder  can  be  exposed  by  breaking  down  the  bony  septa. 
Care  must  be  taken  in  flushing  out  the  ethmoid  cells  to  introduce  the 
cannula  very  carefully,  for  by  harsh  treatment  the  orbital  plate  may  be 
broken  and  the  orbit  invaded.  The  author  has  also  seen  several  cases 
in  which  a  subcutaneous  emphysema  of  the  lower  lid  followed  the  forcible 
introduction  of  air  into  the  ethmoid  cells. 

It  should  be  noted  that  the  complicated  structure  of  the  ethmoid 
labyrinth  renders  the  suppurative  processes  very  obstinate  in  character. 
As  the  condition  is  usually  simultaneous  with  one  in  the  frontal  sinus 
operative  interference  may  be  made  to  include  both.  The  anterior  cells, 
may  be  easily  reached  from  the  floor  of  the  widely  opened  frontal  sinus, 
and  removal  of  the  inferior  wall  permits  ready  access  to  the  posterior 
cells.  It  is  well  to  exercise  great  care  at  this  point  to  avoid  damage  to 
the  optic  nerve.  The  deep-seated  hemorrhage  from  the  anterior  and 
posterior  ethmoidal  arteries  is  also  very  troublesome.  Operations  in 
this  region  may  endanger  the  trochlear  nerve,  and  injuries  to  the  superior 
oblique  ocular  muscle  are  not  infrequent.  If  the  trochlear  nerve  is  dis- 
turbed at  the  point  where  it  lies  in  contact  with  the  frontal  bone  near 
its  articulation  with  the  ethmoid,  it  will  adjust  itself  again  after  the 
periosteum  grows  fast ;  but  the  author  doubts  whether  the  traces  of  such 
injuries  to  either  muscle  or  nerve  ever  disappear  entirely.  Diplopia, 
especially  marked  on  looking  downward,  gives  the  patient  very  disagree- 
able sensations,  often  remaining  for  a  considerable  period,  but  to  which 
he  gradually  becomes  accustomed. 

Killian  and,  in  similar  fashion,  A.  Barth  employ  for  the  exposure  of 
the  labyrinth  a  temporary  resection  of  the  nasal  bone.  The  skin  of  the 
nose  is  incised  in  the  median  line  from  the  glabella  downward  to  the 
middle  of  the  bridge,  the  periosteum  over  the  frontal  sinus  is  pushed 
back  and  the  cavity  opened.  The  nasal  bone  is  then  disarticulated  and, 
together  with  the  overlying  skin,  reflected  to  one  side.  A  probe  is  passed 
into  the  sinus  and  through  the  canal  of  exit.  The  nasal  process  of  the 
frontal  is  then  cut  away  with  a  chisel  down  to  the  probe  and  removed. 
Winckler  follows  the  old  method  of  Langenbeck,  with  the  exception  of 
turning  the  osteoplastic  downward  instead  of  upward. 

For  the  exposure  of  both  ethmoid  labyrinths  Winckler  recommends 
the  later  procedure  of  Gussenbauer,  which  includes  the  temporary  resec- 
tion of  the  upper  part  of  the  bony  framework  of  the  nose. 

The  author  desires  to  reiterate  that  for  the  cure  of  ethmoid  suppura- 
tions the  ordinary  intranasal  methods  are  usually  sufficient.  The  prog- 
nosis is  relatively  good  for  these  cases.  Unless  free  drainage  is  provided 
for,  however,  there  is  danger  of  perforation  into  the  orbit,  injury  to  the 
optic  nerve,  and  eventually  septic  infection  of  the  meninges  or  the  entire 
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organism.  Perforations  directly  through  the  cribriform  plate,  followed 
by  extradural  or  cerebral  abscess,  have  also  been  observed. 

Empyema  of  the  Sphenoidal  Sinus. — Suppurations  in  this  sinus 
seldom  occur  alone,  but  are  found  quite  frequently  associated  with  other 
empyemas. 

Diagnosis. — The  diagnosis  is  simplified  when  the  turbinates,  espe- 
cially the  middle,  are  atrophied,  as  with  an  ozaena,  or  are  reduced  in  size 
by  the  expulsion  of  bone  sequestra,  as  in  syphilis.  The  ostium,  which 
is  ordinarily  covered  by  the  middle  turbinate,  can  then  be  seen  and  a 
probe  or  fine  cannula  introduced  to  determine  the  presence  of  pus.  Under 
other  conditions  diagnosis  is  difficult  and  the  empyema  may  easily  be 
overlooked. 

Symptoms. — The  most  prominent  sign  of  sphenoidal  sinusitis  is  the 
presence  of  very  foul-smelling  crusts,  sometimes  found  only  in  the  upper 
part,  but  frequently  in  the  entire  nose.  The  clinical  picture  may  lead 
to  an  erroneous  impression  of  a  genuine  ozsena,  but  experience  makes  it 
possible  to  detect  a  difference  in  the  odor  of  these  conditions.  At  times 
an  empyema  of  the  sphenoidal  sinus  may  really  be  a  complication  of  an 
ozsena,  and  the  crusts  may  be  gathered  around  the  ostium  so  that  the 
latter  cannot  be  identified.  As  soon  as  they  are  removed,  the  pus  is 
usually  seen  issuing  from  the  opening. 

Granulations  and  inflammatory  hypertrophies  of  the  mucosa  rarely 
occur,  but  an  atrophic  pharyngeal  catarrh  is  often  present,  and  the  dry- 
ness  and  burning  in  the  throat,  the  accompanying  laryngitis  and  hoarse- 
ness are  most  annoying.  The  subjective  symptoms  have  been  studied 
by  Berger  and  Tyrman,  and  also  more  lately  by  Schaffer  and  Griinwald. 
They  all  agree  on  the  prevalence  of  functional  eye  disturbances,  scintil- 
lating scotoma  and  amblyopia  particularly  having  been  observed. 

Treatment. — The  diagnosis  being  usually  made  in  cases  in  which  the 
floor  of  the  sinus  is  rendered  accessible  through  atrophy  of  the  turbinates 
or  their  diminution  in  size  by  operative  measures,  the  cavity  can  readily 
be  reached  through  the  nose  by  removing  the  inferior  wall  below  the 
ostium  with  the  aid  of  a  sharp  spoon,  cutting  plyers  or,  as  lately  sug- 
gested, by  a  motor-driven  trephine.  The  cavity  can  then  be  packed  with 
iodoform  gauze.  The  external  operative  procedures,  by  which  the  eth- 
moid is  exposed,  as  a  rule  also  permit  a  good  view  of  the  ostium  and  the 
sphenoidal  sinus  if  done  with  proper  illumination  and  the  hemorrhage 
is  thoroughly  controlled. 
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The  nasal  mucosa  is  affected  perhaps  oftener  than  any  other  organ  by 
distinctive  infectious  processes  and  neoplasms,  the  entrances  to  the  nasal 
passages  being  particularly  exposed. 

Ulcers. — The  most  common  condition  is  the  simple  non-perforating 
ulcer.  These  ulcers  are  found  as  a  rule  in  connection  with  some  chronic 
inflammatory  process,  and  are  kept  up  by  picking  with  the  finger-nails 
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and  the  forcible  removal  of  adherent  crusts.  The  trouble  occurs  most 
often  during  childhood,  and  then  results  from  the  introduction  of  infec- 
tious material  by  the  fingers.  In  adults  the  cause  is  usually  more  definite, 
and  workmen  in  arsenic,  color,  and  cement  works  are  particularly  at- 
tacked. The  finely  divided,  irritating  dust  is  the  main  etiological  factor 
in  this  class  of  cases. 

As  a  result  of  hemorrhage  into  the  tissues  resorption  of  the  clot  may 
lead  to  degeneration  of  the  cartilage,  with  pigment-deposits,  a  process 
called  by  Zuckerkandl  xanthosis.  Perforations  of  the  septum  then  follow 
expulsion  of  the  bits  of  necrosed  cartilage.  So  long  as  there  is  no  defect 
in  the  cartilage  the  ulcers  are  quite  flat,  and  covered  with  brown  or  black 
crusts  which  are  tightly  adherent.  The  edges  are  irregular,  not  sharply 
marked,  but  never  undermined,  and  are  crossed  by  the  tortuous  injected 
capillaries.  The  base  of  the  ulcer  usually  presents  a  small  mound  of 
granulation-tissue.  Severe  bleeding  and  the  crust  formation  constitute 
the  only  troublesome  symptoms,  and  in  many  cases  therefore  the  ulcer 
is  observed  only  by  accident,  sometimes  not  until  perforation  has  taken 
place  and  the  mucous  membrane  has  grown  over  the  edges  of  the  wound. 
When  the  latter  takes  place,  the  disease  process  practically  comes  to  an  end. 

Tuberculosis  is  the  most  frequent  specific  infection  leading  to  ulcera- 
tions  and  the  formation  of  granulation-tissue.  It  may  be  present  in  the 
nose  with  a  well-advanced  pulmonary  phthisis  or  in  its  early  stages,  or 
even  without  demonstrable  general  infection.  In  the  latter  case  the 
lesion  is  generally  found  on  the  cartilaginous  part  of  the  septum  or  the 
part  of  the  inferior  turbinate  lying  directly  opposite  and  the  floor  of  the 
nose.  At  times  the  anterior  end  of  the  middle  turbinate  is  affected,  but 
the  disease  seldom  extends  backward  further. 

Ulcerations  similar  to  those  of  lupus  may  be  present,  with  wavy, 
partly  undermined  edges,  and  a  necrosed  bleeding  base.  These  are  sur- 
rounded by  small  disseminated  fresh  foci.  The  condition  differs  from 
the  tuberculous  process  in  the  skin  in  the  extensive  growth  of  granula- 
tion-tissue, which  often  forms  tumors  as  large  as  peas  or  cherries.  These 
are  not  particularly  characteristic  except  for  the  tendency  to  ulceration. 
In  color  they  are  pale  red,  usually  covered  by  squamous  epithelium,  and 
the  surface  is  coarsely  granular.  Histological  examination  often  fails 
to  reveal  their  tuberculous  character;  the  bacilli  are  only  rarely  found 
after  a  prolonged  search.  The  diagnosis,  even  with  this  aid,  is  therefore 
difficult,  and  especially  in  individuals  who  are  apparently  well  otherwise. 

With  advanced  tubercular  disease  typical  ulcers  may  be  found  in 
various  parts  of  the  nose  and  nasopharynx,  which  break  down  rapidly 
and  may  often  be  entirely  overshadowed  by  the  severity  of  the  systemic 
infection. 

Tuberculous  lesions  of  a  mild  form  can  often  be  completely  eradicated 
by  prompt  and  thorough  surgical  procedures.  Recurrences  take  place, 
however,  in  many  instances,  and  a  view  of  the  new  foci  may  be  obstructed 
by  the  contractile  scars  at  the  nostrils.  Nevertheless,  the  prognosis  in 
most  cases  is  not  unfavorable;  a  final  cure  may  result  even  after  the 
disease  has  been  present  for  years. 
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Syphilis  frequently  causes  ulceration,  but  rarely  results  in  the  forma- 
tion of  tumors  or  granulation-tissue.  Gummata  which  involve  the  cartil- 
aginous or  bony  framework  of  the  nose  and  manifest  a  marked  tendency 
to  destructive  processes,  are  frequent.  Their  favorite  site  is  in  the 
septum,  near  the  nasal  floor.  It  is  also  claimed,  and  perhaps  with  truth, 
that  most  syphilitic  perforations  of  the  palate  have  resulted  from  gum- 
mata  of  the  vomer  which  have  broken  through  into  the  oral  cavity.  These 
lesions  present  all  the  characters  found  in  syphilitic  ulcers  elsewhere 
and  do  not  require  special  description.  In  the  septum,  however,  the 
usual  appearance  is  often  modified  by  the  early  perforation  and  the 
extensive  destruction  of  the  septum  itself.  The  clinical  picture  may  also 
be  complicated  by  the  ulcerative  processes  which  accompany  seques- 
tration and  the  signs  of  infection  of  the  accessory  sinuses.  The  condition 
may  continue  for  years  and  add  to  the  misery  of  these  patients,  who 
are  already  rendered  hypochondriacal  by  their  disease.  The  adminis- 
tration of  mercury  and  potassium  iodide  is  not  always  effective  in  such 
cases.  A  most  careful  and  systematic  rhinoscopic  examination  and 
treatment  are  called  for,  and  even  then  a  cure  is  only  effected  with  diffi- 
culty. Volkmann  in  his  day  recommended  the  complete  removal  with 
the  sharp  spoon  of  all  involved  parts  of  the  mucous  membrane  and  the 
framework  of  the  nose.  At  present,  however,  the  procedure  is  more 
properly  limited  to  the  parts  of  the  bony  framework  in  which  necrosis 
is  demonstrated  by  rhinoscopic  examination.  Diseases  of  the  accessory 
sinuses  should  be  treated  according  to  the  usual  rules.  These  procedures 
it  must  be  noted,  should  not  be  instituted  until  the  systemic  disease  has 
been  brought  under  proper  control  by  the  rational  administration  of 
mercury  and  the  iodides. 

Granulomata  occurring  in  the  course  of  nasal  syphilis  have  only  lately 
been  brought  into  notice  by  the  observations  of  Kuhn,  Manasse,  and 
Kuttner.  They  are  uncommon  and  are  present  usually  as  flat  structures, 
pale,  smooth,  and  quite  transparent,  and  bearing  a  strong  resemblance 
to  ordinary  mucous  polypi.  They  are  commonly  found  on  the  tur- 
binates,  but  the  author  has  also  seen  them  in  the  maxillary  antrum. 
Tumor-like  masses  of  granulation-tissue  may  occur,  accompanied  by 
ulceration  and  the  formation  of  crusts,  sometimes  resulting  in  marked 
displacement  of  the  alse.  These  tumors  are  often  multiple,  but  in  other 
cases  may  extend  en  masse  over  a  considerable  area.  If  antisyphilitic 
treatment  has  not  been  inaugurated,  they  display  a  marked  tendency 
to  recurrence,  and  often  lead  to  the  diagnosis  of  a  malignant  growth 
on  account  of  the  extensive  destruction,  especially  of  bone,  which  is 
commonly  present. 

A  histological  diagnosis  is  also  difficult.  These  tumors  are  made  up  of 
a  mass  of  granulation-tissue,  which  is  often  oedematous  and  encloses 
solitary,  or  sometimes  numerous,  giant  cells  and  occasional  patches  of 
fatty  degeneration.  The  well-known  arterial  changes  are  as  a  rule  the 
only  specific  signs,  and  these  are  not  often  well  marked. 

Treatment  of  the  general  disease  is  the  main  therapeutic  indication. 
Oftentimes  the  administration  of  potassium  iodide  is  not  sufficient,  and 


776     SURGICAL  DISEASES  OF  NOSE  AND  ADJACENT  SINUSES. 

mercury  should  be  given  simultaneously,  as  diagnostic  errors  are  readily 
made.  On  the  other  hand,  this  method  must  not  be  continued  indefi- 
nitely, especially  if  there  is  suspicion  of  a  malignant  growth,  for  in  this 
case  the  best  opportunities  for  operative  interference  might  be  forfeited. 

It  should  be  noted  in  conclusion  that  the  entrance  to  the  nose  is  occa- 
sionally the  seat  of  a  primary  specific  lesion.  The  infection  in  this 
instance  probably  results  from  an  abrasion  produced  by  an  infected 
finger-nail,  and  the  diagnosis  is  rarely  made  before  general  symptoms 
have  appeared.  The  condition  may  be  suspected  if  a  marked  swelling 
of  the  lymphatic  glands  accompanies  a  rapidly  growing  and  infiltrating 
tumor  at  the  entrance  to  the  nose.  Surgical  interference,  which  might 
be  suggested  by  the  suspicion  of  a  malignant  growth,  is  naturally  uncalled 
for,  but  thorough  and  energetic  systemic  treatment  is  indicated  to  obviate 
possibility  of  resulting  destruction  and  deformity. 

Glanders. — Among  the  other  infectious  processes  which  are  more 
rarely  seen  is  glanders.  This  disease  is  not  localized  in  the  nose,  but  is 
usually  distributed  over  the  skin  of  the  face  and  in  a  few  other  localities. 
The  ulcers  of  glanders  bear  a  marked  resemblance  to  those  of  tuber- 
culosis, but  frequently  show  an  even  more  distinct  undermining  of  the 
edges.  Aside  from  these  punched-out  ulcers,  small  disseminated  pus- 
tular foci,  each  surrounded  by  an  area  of  redness,  are  also  found.  This 
picture  is  quite  characteristic,  but  the  diagnosis  should  always  be  made 
to  depend  on  the  typical  skin  lesion  and  on  the  finding  of  the  bacilli.  In 
one  of  the  author's  cases  granulomata  of  a  considerable  size  were  found 
on  the  middle  turbinate,  the  upper  surface  of  which  was  occupied  by  a 
large,  sharply  defined  ulcer  with  a  yellow  necrotic  base. 

Leprosy. — Increasing  attention  has  lately  been  directed  to  the  lesions 
of  leprosy.  Infiltration  is  the  most  prominent  symptom  of  this  disease. 
The  process  is  usually  localized  at  the  entrance  to  the  nose,  extending 
later  on  to  the  septum,  where  it  forms  pale,  flat,  granular  masses  with 
adherent  crusts.  There  is  little  tendency  to  ulceration — as  a  rule  this 
amounts  merely  to  defects  in  the  epithelial  covering.  This  infiltration 
usually  results  in  the  formation  of  crescentic  cicatricial  bands  which 
extend  from  the  septum  to  the  lateral  wall  and  reach  their  greatest  devel- 
opment at  the  posterior  border  of  the  vestibule.  Perforations  of  the 
anterior  part  of  the  septum  also  occur,  but  these  are  rarely  extensive. 
The  crusts,  which  often  interfere  with  the  proper  inspection  of  the  parts 
can  only  be  removed  after  thorough  soaking,  which  in  some  cases  may 
take  days. 

Rhinoscleroma  is  one  of  the  rare  affections  met  with  in  the  nose.  Its 
characteristic  feature  is  also  infiltration,  and  the  flat,  slightly  elevated 
masses  show  a  tendency  to  the  formation  of  cicatricial  bands  radiating 
from  their  centres.  These  masses  are  covered  by  thick  crusts,  which, 
however,  can  be  readily  removed.  The  process  of  infiltration  may 
become  so  extensive  as  to  displace  completely  the  nose,  and  the  cicatri- 
zation may  cause  stenosis.  This  sclerotic  condition  usually  begins  in 
the  anterior  part  of  the  nose  and  rapidly  involves  the  entire  organ, 
extending  backward  even  into  the  nasopharynx. 
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According  to  the  generally  accepted  view,  local  treatment  in  leprosy, 
glanders,  and  rhinoscleroma  can  only  be  of  value  as  a  palliative  measure. 
Radical  surgical  procedures  are  inexpedient,  and  can  only  be  thought  of 
in  rhinoscleroma,  although  even  here  the  results  reported  are  not  very 
encouraging.  One  of  the  author's  cases,  in  which  he  hoped  for  a  com- 
plete cure,  developed  a  recurrence  after  six  years. 

Aside  from  these  specific  infectious  granulomata,  there  are  others  of 
a  non-specific  character,  which  the  author  believes  should  be  made  to 
include  the  so-called  bleeding  polypi  of  the  septum.  They  are  repre- 
sented by  nodular  tumors,  sometimes  of  considerable  size,  pediculated 
and  freely  movable,  which  spring  from  the  anterior  part  of  the  septum. 
As  they  are  very  vascular,  the  hemorrhage  from  them  may  assume  con- 
siderable proportions.  Numerous  vessels  and  granulation-tissue  make 
up  the  greater  part  of  their  bulk.  Their  histological  structure  often 
causes  them  to  be  mistaken  for  sarcoma,  angioma,  angiosarcoma,  or 
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Rhinoscleroma. 

similar  growths.  The  narrow  pedicle  permits  of  ready  extirpation;  but 
as  they  are  particularly  liable  to  recur,  malignancy  is  often  suspected. 
If  the  attachment  of  the  pedicle  is  completely  eradicated,  however,  they 
do  not  as  a  rule  recur  quite  so  readily. 

The  treatment  of  granulomata  and  the  analogous  forms  of  ulcers  is 
about  the  same.  The  simple  ulcers  of  the  septum  heal  quite  rapidly  if  a 
sufficient  quantity  of  a  mild  ointment  is  applied  regularly  every  evening. 
At  intervals  a  thorough  cauterization  of  the  base  of  the  ulcer  is  indicated. 
The  main  consideration,  however,  is  the  removal  of  the  cause,  whether 
a  traumatic  or  chemical  irritant. 

The  presence  of  other  specific  inflammatory  products  calls  for  more 
active  interference.  The  diseased  tissues  must  be  removed  by  means 
of  a  sharp  spoon,  curette,  or  snare,  and  in  many  cases  injuries  to  the  car- 
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tilaginous  and  bony  framework  of  the  nose  cannot  be  avoided.  Even 
these  measures  do  not  always  protect  against  a  recurrence.  In  tuber- 
culous cases  the  treatment  may  be  supplemented  by  tamponade  with 
gauze  strips  impregnated  with  a  50  per  cent,  solution  of  lactic  acid  or  a 
2  to  5  per  cent,  ointment  of  pyrogallic  acid.  If  the  ulcerative  processes 
from  any  of  these  causes  have  destroyed  the  larger  part  of  the  bony  frame- 
work of  the  nose,  especially  the  turbinates,  the  progress  of  the  disease 
may  be  stayed,  but  the  lining  mucosa  of  the  enlarged  nasal  passages 
often  becomes  covered  with  thick  crusts,  which  in  time  become  very 
foul  and  a  source  of  great  annoyance  to  the  patient.  This  condition 
closely  stimulates  an  oza?na,  and  the  treatment  is  limited  to  palliative 
measures,  frequent  irrigations,  dry  tamponade  (Gottstein's  method), 
massage,  etc. 


THE  INFLAMMATORY  DISEASES  OF  THE  NASOPHARYNX. 

Catarrhs  of  the  nasopharynx  result  largely  from  previous  inflammatory 
conditions  in  the  nose  or  follow  diseases  which  have  caused  a  contraction 
of  the  lumen  of  the  nasal  passages.  Aside  from  these,  systemic  infec- 
tions, such  as  syphilis,  may  also  prove  etiological  factors.  Of  the  chronic 
inflammations,  the  greater  number  are  localized  in  certain  folds  of  the 
nasopharyngeal  space,  and  also  in  the  sinuses  between  the  individual 
lobules  of  the  pharyngeal  tonsil. 

The  acute  catarrhs  of  the  nasopharynx  usually  receive  scant  attention; 
the  patients  complain  merely  of  an  ordinary  coryza.  A  careful  examination 
of  the  nasal  passages,  however,  shows  that  the  anterior  part  of  the  nose  is 
not  involved,  but  there  is  an  acute  inflammation  of  the  pharyngeal  tonsil 
and  its  immediate  neighborhood.  Certain  acute  coryzas,  characterized 
by  scanty  secretion  and  marked  interference  with  respiration,  may  often 
be  accounted  for  in  this  way.  Other  forms  of  nasopharyngitis  are  rare 
and  are  of  no  surgical  importance.  If  the  catarrh  becomes  chronic  and 
.a  tonsillar  hypertrophy  or  a  chronic  suppuration  of  the  crypts  ensues, 
removal  of  the  pharyngeal  tonsil  is  indicated.  Attention  should  here 
be  called  to  the  fact  that  ozaena  and  diseases  of  the  accessory  nasal 
sinuses  may  also  enter  into  the  question  of  differential  diagnosis.  The 
accumulation  of  secretions  constitutes  the  main  symptom  of  these 
catarrhs,  part  of  which  flow  into  the  nasopharynx  and  part  into  the 
nasal  chambers.  A  not  inconsiderable  part  remains  in  situ  and  forms 
large  dry  crusts.  The  flow  of  the  secretions  into  the  nose  furnishes 
the  symptoms  of  a  chronic  coryza.  The  flow  into  the  oropharynx  gives 
rise  to  atrophic  changes  in  the  mucosa,  to  a  swelling  of  the  lymphatic 
follicles  on  the  posterior  pharyngeal  wall,  and  finally,  if  the  secretions 
find  their  way  into  the  larynx,  to  chronic  laryngitis  and  atrophic  changes 
especially  marked  along  the  posterior  wall.  For  this  reason  the  symp- 
toms of  such  chronic  catarrhs  are  of  a  most  varied  nature,  and  the  source 
of  the  trouble  is  often  difficult  to  find,  as  the  irritability  of  the  chronically 
inflamed  pharynx  renders  a  posterior  rhinoscopic  examination  very 
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difficult  in  many  cases.  The  greater  number  of  these  catarrhs  depend 
either  on  a  localization  of  the  inflammatory  process  in  one  of  the  folds 
of  the  palatal  tonsil  or  on  a  chronic  pharyngeal  tonsillitis ;  therefore  the 
treatment  should  include  the  removal  of  the  pharyngeal  tonsil  even  if 
it  is  only  moderately  hypertrophied,  and  also  the  application  of  caustics 
or  the  galvanocautery  to  the  suppurating  crypts  and  sinuses  of  the 
palatal  tonsil. 

The  secretion  is  sometimes  very  profuse,  and  in  certain  cases  may  be 
characterized  by  a  foul  odor  which  often  leads  to  the  suspicion  of  a 
purulent  accessory  sinusitis,  or  if  crusts  are  formed  to  a  true  ozsena.  To 
avoid  this  mistake,  it  is  necessary  to  determine  at  which  point  the  pus 
reappears  after  the  nasal  passage  has  been  thoroughly  cleaned.  This 
class  of  diseases  is  rarely  treated  in  a  sufficiently  careful  or  a  satisfactory 
manner.  Swabbing  out  the  nasopharynx  with  weak  astringents  (iodin- 
glycerin  and  similar  preparations)  does  not  bring  about  favorable 
results;  still  the  procedure  is  continued  with  the  utmost  faith  and 
confidence  by  both  patient  and  physician. 
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The  distinction  of  assigning  the  proper  place  to  hypertrophied 
pharyngeal  tonsil  in  the  pathology  of  the  ear  and  its  effect  on  the 
entire  organism,  must  be  accredited  without  prejudice  to  W.  Meyer, 
of  Copenhagen.  The  far-reaching  influences  of  these  hypertrophies  on 
the  diseases  of  the  upper  respiratory  passages  has  since  been  more  thor- 
oughly investigated,  and  still  furnishes  material  for  numerous  publica- 
tions, some  of  which  carry  too  far,  perhaps,  the  campaign  against  this 
organ.  The  enlargement  of  the  pharyngeal  tonsil  in  children  and  up 
to  the  twentieth  year  of  life  affords  by  far  the  most  frequent  reason  for 
obstructed  nasal  breathing  with  its  various  consequences,  and  likewise 
the  most  common  cause  for  acute  and  chronic  inflammations  of  the 
middle  ear. 

Whether  the  hypertrophied  tonsil  also  serves  as  a  point  of  entrance 
for  pathogenic  micro-organisms  has  not  been  definitely  proved.  Recent 
investigations  have  shown  tuberculous  changes  in  certain  cases.  These 
statements  cannot,  however,  be  unequivocally  accepted:  the  demon- 
stration of  the  tubercle  bacilli  has  rarely  been  successful,  and  when 
present  they  were  few  in  number.  A  further  discussion  of  this  still 
undecided  question  does  not  properly  belong  here. 

Symptoms. — Obstructed  nasal  respiration  is  the  principal  symptom 
of  hypertrophy  of  the  pharyngeal  tonsil.  This  cannot  be  distinguished 
from  interference  due  to  other  causes,  and  the  degree  varies  with  the 
size  of  the  enlarged  tonsil.  In  most  cases  seen,  mouth-breathing  is  the 
principal  symptom,  and  it  is  followed  by  serious  results  in  the  upper 
air-passages  which  may  extend  to  the  bronchi.  It  is  out  of  place  to  dis- 
cuss here  the  complications,  which  belong  more  properly  to  the  domain 
of  the  specialist.  Attention  should  be  called,  however,  to  the  charao 
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teristic  deformity  observed  in  the  superior  maxilla  during  adolescence. 
In  many  of  these  cases,  if  the  hypertrophy  has  not  been  removed  before 
the  permanent  teeth  appear,  the  upper  jaw  becomes  narrowed,  and  in 
consequence  the  hard  palate  is  abnormally  arched.  The  teeth  are 
not  properly  accommodated  and  the  canines  are  pushed  forward  out  of 
alignment.  It  still  remains  a  matter  of  doubt,  however,  whether  these 
changes  are  really  the  result  of  an  enlargement  of  the  pharyngeal 
tonsil  or  whether  such  an  hypertrophy  merely  causes  a  disturbance  in 
those  particular  individuals  who  happen  to  possess  a  small  maxilla  and 
a  contracted  nasopharyngeal  space.  The  condition  just  described  is 
observed  very  often;  in  many  cases  the  face  is  likewise  narrowed,  and 
in  connection  with  such  abnormalities  frequently  are  found  deviations 
of  the  nasal  septum.  More  extensive  bodily  deformities,  including 
torticollis,  scoliosis,  thoracic  changes  similar  to  the  rhachitic  "chicken- 
breast,"  have  been  ascribed  by  some  to  this  hypertrophy,  but  the  truth 
of  the  statement  seems  questionable. 

The  most  prominent  external  deformity  associated  with  this  condi- 
tion is  undoubtedly  the  constantly  open  mouth  and  the  dull,  stupid 
facial  expression. 

Diagnosis. — The  lesion  can  be  demonstrated  by  both  anterior  and 
posterior  rhinoscopy;  or,  if  this  fails,  by  palpation.  The  latter  usually 
reveals  a  firm  irregular  tumor  or  sometimes  a  number  of  soft,  flabby 
folds,  giving  the  impression  of  grasping  a  mass  of  earth-worms.  If  the 
nasal  opening  is  sufficiently  wide,  anterior  rhinoscopy  reveals  in  the 
posterior  part  of  the  nose  a  flat  irregular  mass  of  a  yellowish-red  or, 
if  acutely  inflamed,  a  bright-red  color,  and  presenting  a  sharply  marked 
lower  border.  When  the  patient  phonates,  the  contraction  of  the  levator 
veli  muscle  causes  an  elevation  of  the  entire  tumor  mass.  In  the  majority 
of  cases  this  method  of  examination  is  amply  sufficient  for  all  practical 
purposes,  and  at  the  same  time  more  agreeable  to  the  patient  than  pal- 
pation. Posterior  rhinoscopy  reveals  usually  on  the  upper  wall  of  the 
pharynx  a  vivid  red  tumor,  divided  in  some  cases  by  a  series  of  furrows 
into  folds,  and  in  other  cases  presenting  a  number  of  dependent,  stalac- 
tite-like villi.  Care  must  be  taken  in  this  method  of  examination  not 
to  underestimate  the  size  of  the  growth — anterior  rhinoscopy  supple- 
mented by  palpation  affords  a  much  more  reliable  estimate  of  the 
degree  of  the  hypertrophy. 

Prognosis. — In  giving  a  prognosis  it  should  be  remembered  that  a 
moderate  degree  of  inflammatory  swelling  of  this  as  well  as  of  the 
palatal  tonsil  may  subside  spontaneously.  It  has  been  stated  that 
Jhese  growths  have  a  tendency  to  recede*  at  the  approach  of  puberty, 
but  this  has  never  been  definitely  proved.  Many  observers  are  of 
the  opinion  that  obstruction  to  the  passage  is  diminished  merely  by  the 
expansion  in  the  nasopharynx  which  ordinarily  takes  place  about  this 
time.  At  any  rate,  there  are  many  adult  patients  who  still  present 
marked  adenoid  enlargement.  It  is  not  advisable  therefore  to  wait,  in 
this  condition,  for  any  retrograde  change  to  take  place  in  the  course  of 
advancing  years. 
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Treatment. — In  treating  adenoid  hypertrophy  the  value  of  the  appli- 
cation of  caustics  and  the  galvanocautery,  and  sometimes  even  general 
treatment — e.  g.,  brine  baths,  cod-liver  oil,  change  of  climate — is  not  to 
be  denied.  All  these  measures  are  not,  however,  followed  by  lasting 
benefits.  The  only  reliable  form  of  treatment  includes  the  com- 
plete removal  of  the  growth.  Many  methods  have  been  devised 
for  this  purpose,  each  having  its  enthusiastic  adherents;  so  that  for 
the  beginner  the  choice  is  usually  a  difficult  matter.  Ablation  of  the 
pharyngeal  tonsil  with  the  galvanocaustic  or  the  cold  snare  possesses 
the  advantage  of  affording  an  operation  with  little  or  no  hemorrhage. 
This  method  is  therefore  to  be  preferred  in  individuals  who  are  anaemic 
or  are  liable  to  bleeding.  It  requires,  however,  a  considerable  amount 

FIG.  334. 


Anteroposterior  section  of  the  head  of  an  adult,  showing  the  situation  and  gross  structure  of 
hypertrophy  of  the  lymphoid  tissue  of  the  nasopharynx.     (Zuckerkandl.) 

of  skill  in  the  use  of  the  proper  instruments,  and  its  successful  employ- 
ment is  restricted  to  specialists.  The  surgeon  need  only  consider  one 
of  the  methods  about  to  be  described. 

The  numerous  instruments  which  have  been  devised  for  the  removal 
of  these  growths  can  be  grouped  in  three  general  classes,  the  oldest 
and  most  favored  being  the  ring-curettes.  That  devised  by  W.  Meyer, 
which  was  introduced  through  the  nose  and  applied  to  the  growth  under 
the  guidance  of  the  finger,  has  gone  out  of  use,  and  in  its  place  that 
suggested  by  Gottsteiri,  which  is  applied  through  the  mouth,  is  now 
largely  employed.  The  original  Gottstein  model  has  been  modified 
in  many  ways,  most  successfully  perhaps  by  Beckmann.  In  this  instru- 
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ment  the  blade  is  directed  backward,  and  forms  with  three  cylindrical 
rods  a  square  frame  with  rounded  corners.  The  handle  is  inserted  at 
an  acute  angle  into  the  frame  opposite  the  blade.  The  instrument  fits 
closely  into  the  nasopharyngeal  space,  and  when  in  use  it  should  be 
carried  back  of  the  soft  palate  and  along  the  septum  to  the  roof  of  the 
pharynx.  When  closely  approximated  to  the  latter,  the  blade  is  directed 
posteriorly.  The  knife  is  rotated  around  an  axis  corresponding  to 
that  part  of  the  frame  to  which  the  handle  is  attached,  and  then 
pushed  backward  and  downward.  The  knife  cuts  the  tonsil  close 
to  its  base,  and  it  comes  away  with  the  instrument  or  remains  in  the 
nasopharynx.  A  strong  nasal  inspiration  then  causes  the  mass  to  fall 
into  the  pharynx,  whence  it  can  be  readily  expectorated.  It  seems  that 
the  tonsil  is  rarely  swallowed;  where  this  is  assumed,  it  is  more  than 
likely  that  the  ablation  has  not  been  successfully  accomplished.  The 
Beckmann  instrument  usually  permits  removal  of  the  tonsil  in  toto,  and 
on  its  cut  surface  there  may  be  attached  fragments  of  the  basilar  fibro- 
cartilage.  Subsequent  palpation,  in  order  to  determine  the  completeness 
of  the  operation,  is  not  necessary,  as  all  the  information  required  can 
be  gained  from  an  inspection  of  the  excised  tonsil. 

The  hemorrhage  accompanying  this  operation  varies  considerably. 
The  more  profuse  bleeding  is  usually  seen  in  those  cases  which  have 
been  previously  operated  upon,  and  also  in  individuals  between  the  ages 
of  ten  and  eighteen  years.  Cases  of  fatal  hemorrhage  have  peen  re- 
ported, but  the  author  is  of  the  opinion  that  in  these  instances  other 
complications  were  the  cause.  Although  he  has  seen  a  number  of  very 
severe  cases  of  post-operative  hemorrhage,  they  all  ceased  spontaneously, 
and  in  only  one  instance  did  he  find  tamponade  necessary.  The  essential 
feature  is  to  calm  the  more  or  less  excited  young  patients,  to  keep  the  head 
high,  and  to  instruct  them  to  avoid  unnecessary  coughing  or  snuffling. 
If  blood  finds  its  way  into  the  stomach,  severe  vomiting  is  apt  to  follow, 
and  may  cause  recurrence  of  the  hemorrhage.  When  this  assumes  a 
dangerous  aspect,  tamponade  of  the  nasopharyngeal  space  is  indicated ; 
packing  the  nose  alone  merely  masks  the  bleeding. 

When  no  hemorrhage  takes  place,  after-treatment  is  unnecessary. 
The  wound  heals  in  from  eight  to  fourteen  days,  and  during  this  interval 
severe  coryza  may  arise,  which  may  be  treated  with  insufflations  of 
iodoform  or  astringent  applications.  Nasal  irrigations  are  often  em- 
ployed after  the  operation,  but  as  a  general  thing  are  not  to  be  recom- 
mended, except  in  those  instances  in  which  there  has  been  a  severe 
hemorrhage  and  the  nose  and  the  upper  part  of  the  pharynx  are  filled 
with  numerous  blood-clots.  In  the  latter  case  infection  of  the  disinte- 
grating clot  may  otherwise  take  place  and  lead  to  subsequent  involve- 
ment of  the  middle  ear.  Fortunately  these  are  rare  complications  and 
seldom  lead  to  severe  suppurative  processes. 

The  so-called  "cutting  forceps"  have  found  a  number  of  adherents, 
and  a  number  of  models  have  been  devised.  The  least  effective  of 
these  forms  appear  to  the  author  to  be  that  modelled  after  the  Luer 
bone-forceps,  or  the  double  curette,  as  it  is  necessary  to  apply  them 
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successively  a  number  of  times  to  the  growth,  and  even  then  its  complete 
removal  is  apt  to  remain  a  matter  of  doubt.  More  practical  is  the 
forceps  suggested  by  Kuhn,  which  consists  of  two  hollow  ground  rings 
fitted  one  into  the  other — it  is  about  the  form  and  size  of  the  epipharynx 
and  permits  the  entire  tonsil  to  be  seized  at  once  arid  removed.  The 
instrument  is  quite  effective  and  the  resulting  hemorrhage  moderate; 
yet  the  most  severe  hemorrhage  the  author  has  ever  encountered  followed 
its  use  in  one  case.  The  entire  procedure  is  more  disagreeable  perhaps 
than  the  use  of  the  ring  curette,  and  probably  less  complete,  but  the 
instrument  is  particularly  applicable  for  seizing  and  removing  small 
fragments  of  tonsils. 

The  question  of  narcosis  for  these  operations  has  long  remained  a 
matter  for  discussion.  Cocaine  is  of  little  value,  it  readily  excites 
nervous  children  in  a  most  disagreeable  fashion.  With  general  narcosis 
there  is  always  danger  of  aspiration  of  blood  or  bits  of  tissue,  which  at 
times  has  produced  asphyxia  and  caused  a  fatal  result.  It  would  seem 
advisable  therefore  to  employ  an  anaesthetic  from  which  recovery  is 
rapid,  such  as  nitrous  oxide  or  ethyl  bromide.  An  operation  conducted 
without  an  anaesthetic  is,  however,  to  be  preferred.  Patients  who 
cannot  be  relied  on  to  keep  quiet  must  have  the  head  and  arms  firmly 
held  by  an  assistant.  Children  can  be  held  in  the  lap  and  the  body  and 
extremities  firmly  fixed  by  the  nurse.  The  index  finger  of  the  left  hand, 
protected  by  a  Langenbeck  metal  shield,  is  then  introduced  between 
the  molar  teeth  and  the  tongue  depressed.  In  place  of  this,  a  thin, 
narrow  spatula  may  be  used,  and  when  the  tongue  is  firmly  depressed 
the  mouth  is  necessarily  kept  wide  open.  The  operation  should  then 
be  done  as  quickly  as  possible,  the  instrument  employed  being  carried 
well  back  to  the  posterior  wall  before  it  is  pushed  downward.  The 
bleeding,  which  is  usually  severe  at  the  beginning,  soon  ceases.  Frag- 
ments of  tissue  hanging  down  into  the  pharynx  are  prone  to  excite  a 
very  disagreeable  cough  and  retching,  and  should  at  once  be  removed. 
This  can  be  readily  done  by  grasping  the  fragment  with  a  long  curved 
hooked  forceps  and  tearing  it  off,  care  being  taken  not  to  pull  in  a 
downward  direction,  as  this  merely  strips  off  a  section  of  mucous  mem- 
brane. The  mistake  is  also  made  at  times  of  grasping  the  uvula. 
Cooper's  scissors  or  the  wire  snare  are  convenient  instruments  for  seizing 
and  removing  these  fragments.  In  certain  cases,  when  the  operation  has 
been  incomplete,  a  posterior  rhinoscopic  examination  may  be  necessary, 
and  eventually  the  fragments  should  be  removed  with  a  snare  intro- 
duced through  the  nose.  After  complete  and  thorough  extirpation 
recurrences  are  extremely  rare.  Small  remnants  may  remain  without 
causing  trouble,  but  larger  ones  increase  in  size  and  cause  the  previous 
disturbances. 
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TUMORS  OF  THE  NOSE  AND  NASOPHARYNX. 

Benign  Tumors  of  the  Nose  and  Nasopharynx. 

Tumors  of  the  Nasal  Connective  Tissues. — The  rarest  tumors  in 
the  nose  of  connective-tissue  origin  are  probably  the  lipomata.  The 
only  authentic  case  on  record  is  that  of  Gomperz,  in  which  the  tumor 
sprang  from  the  mucous  membrane  at  the  junction  of  the  bony  septum 
with  the  fibrocartilage.  True  fibromata  are  also  quite  rare,  for  the  author 
does  not  include  here  the  so-called  mucous  polypi.  The  fibromata  de- 
scribed in  the  literature  are  all  apparently  derived  from  the  periosteum 
or  the  perichondrium  of  the  septum.  They  are  usually  hard  masses 
composed  of  densely  matted  connective-tissue  fibres  containing  few  cells. 

Enchondromata  are  also  uncommon.  According  to  Mackenzie,  their 
favorite  site  is  the  cartilaginous  part  of  the  septum.  They  are  found  most 
frequently  during  adolescence,  but  usually  persist  after  the  completion  of 
this  period.  In  spite  of  their  slow  growth  they  may  attain  an  enormous 
size;  in  some  cases  the  bones  of  the  face  were  forced  apart,  resulting 
in  a  horrible  disfigurement. 

The  operation  for  the  removal  of  these  growths  is  attended  with  many 
difficulties  and  sometimes  calls  for  extensive  sacrifices  of  the  facial  bones. 
The  smaller  fibroma  and  chondroma  can  be  removed  through  the  nose 
by  means  of  the  snare.  In  some  cases,  however,  a  knife  or  scissors  may 
be  used;  or  if  the  tumor  is  very  hard,  the  chisel  may  be  necessary. 
Although  these  tumors  may  be  considered  benign,  recurrences  do  take 
place,  and  in  some  instances  are  apparently  metastases. 

Osteomata  are  uncommon,  but  still  more  frequently  encountered  than 
the  growths  above  mentioned.  Those  of  the  accessory  sinuses  have 
already  been  described,  and  those  of  the  nasal  cavity  proper  resemble 
them  in  every  respect. 

Polypoid  Growths  of  the  Nose  and  Accessory  Sinuses.— A  large 
number  of  nasal  tumors  manifest  a  tendency  to  pedunculation ;  they 
assume,  in  other  words,  the  form  of  a  polypus.  This  term,  however, 
is  erroneously  applied  to  a  large  number  of  tumors  which  more 
properly  should  be  looked  upon  as  inflammatory  new  growths. 

The  pathological  status  of  these  polypi  has  not  been  difinitely  deter- 
mined. Although  they  are  frequently  associated  with  inflammatory 
disturbances  in  the  nasal  mucosa,  their  process  of  growth  is  not  defin- 
itely understood.  It  is  probable  that  the  first  stage  in  the  formation  of 
a  polypus  is  a  chronic  inflammatory  redema  of  a  circumscribed  area 
of  mucous  membrane.  The  exuded  fluids  collect  in  the  most  dependent 
part  and  a  club-shaped  swelling  results,  which  in  time  assumes  the 
characteristic  pedunculated  form.  The  influence  of  the  respiratory  cur- 
rent is  often  alluded  to  as  an  etiological  factor  in  the  production  of  these 
polypi;  it  seems  to  the  author,  however,  that  this  theory  is  of  little  value. 
Structurally  these  tumors  closely  resemble  certain  cedematous  granulo- 
mata,  being  made  up  of  a  spongy,  coarse-meshed  tissue,  enclosing  many 
leucocytes  and  containing  large  numbers  of  glandular  acini  with  elon- 
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gated  ducts.    They  usually  contain  but  few  vessels  and  are  deficient  in 
cellular  elements. 

Clinically  these  polypi  also  resemble  granulomata.  Recurrences  are 
apt  to  occur,  and  the  author  has  noted  this  fact  in  2  cases.  Greenwald 
and  some  of  the  earlier  writers  believe  that  most  polypi  were  caused  by 
a  "focus  of  suppuration,"  such  as  an  accessory  sinus  empyema.  The 
author  has  never  seen  any  traces,  in  numerous  cases  which  have  come 
under  his  observation,  of  a  macroscopically  accessory  sinus  or  bone 
disease.  He  inclines  rather  to  the  view  of  Hajek,  who  assumes  that 
a  chronic  ostitis  is  present  in  the  interior  of  the  turbinate  bones. 

FIG.  335. 


Outer  wall  of  the  right  nasal  cavity,  exhibiting  three  polypi.     (Zuckerkandl.) 

Most  rhinologists  seem  to  be  in  accord  with  the  latter  theory.  The 
point  of  view  is  not  a  matter  of  indifference,  for,  if  the  theory  of  Green- 
wald is  correct,  it  would  be  necessary  in  the  case  of  all,  and  especially 
recurring  polypi,  to  search  for  such  a  focus  of  disease  regardless  of  con- 
sequences. 

Whatever  the  origin  of  these  polypi,  they  may  be  considered  benign 
growths,  which,  however,  are  a  source  of  annoyance  to  scores  of  patients. 
The  opinion  is  prevalent  that  nasal  polypi  invariably  recur.  The  latter 
is  only  true  when  the  operation  has  been  incompletely  done,  and  this 
happens  quite  frequently,  for,  as  the  polypi  are  often  multiple,  the  larger 
masses  are  easily  removed,  but  the  remainder,  becoming  covered  with 
blood,  are  readily  overlooked.  As  the  patients  do  not  as  a  rule  apply  for 
treatment  again  until  the  nose  is  once  more  occluded,  the  entire  symptom- 
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complex  is  repeated.  Even  if  the  growth  has  been  completely  extirpated, 
there  may  be  a  liability  to  recurrence,  but  this  only  takes  place  after  a 
prolonged  period. 

Diagnosis. — The  majority  of  the  larger  polypi  situated  in  the  anterior 
part  of  the  middle  meatus  can  be  readily  recognized  as  such.  The  con- 
ditions which  may  lead  to  a  mistaken  diagnosis  are:  polypoid  swellings 
surrounding  malignant  new  growths,  bone  sequestra,  etc.,  or  granulo- 
mata  due  to  certain  dyscrasias,  of  which  syphilis  need  only  be  considered 
here.  Otherwise  the  characteristics  of  the  tumors  in  question  are  well 
known:  the  peculiar  transparent,  gelatinous  appearance,  the  yellowish- 
gray  color,  the  rounded  form,  the  softness  and  ready  mobility.  Smaller 
polypi  are  often  difficult  to  find.  Their  favorite  site  is  in  the  space 
between  the  middle  turbinate  and  the  lateral  wall,  and  the  only  part 

visible  is  that  which  projects 
into  the  middle  meatus.  It  is 
impossible  to  recognize  polypi 
which  originate  in  one  of  the 
accessory  sinuses  until  they  have 
secondarily  invaded  the  nasal 
cavity.  In  these  cases  the  ostium 
of  the  sinus  involved  is  often 
markedly  enlarged,  and  an  ac- 
companying suppurative  process 
also  affords  a  clue  to  the  tone. 

Nasal  occlusion  is  the  most 
characteristic  symptom  indicat- 
ing the  presence  of  a  polypus. 
In  addition  there  is  usually  a 
profuse  discharge,  either  watery 
or  mucous  in  the  simple  cases, 
and  purulent  in  those  compli- 
cated by  an  accessory  empyema. 
Anosmia  is  quite  commonly 
present;  also  headache  in  the 

form  of  a  dull  pressure-pain,  and  various  conditions  designated  as 
reflex  neuroses,  which  include  asthma,  migraine,  hay  fever,  etc. 

Treatment.— The  intranasal  method  is  practically  the  only  one  em- 
ployed at  the  present  day  in  the  treatment  of  polypi  and  other  pedicu- 
lated  growths.  Formerly  the  sovereign  instrument  for  the  ablation  of 
nasal  polypi  was  the  so-called  "polypus-forceps,"  a  small-bladed  toothed 
forceps,  slightly  curved  on  the  flat.  In  order  to  obtain  a  firm  grasp  of 
the  growth  the  blades  were  corrugated  or  sometimes  furnished  with 
small  hooks.  In  doing  the  operation  the  site  of  the  pedicle  was  deter- 
mined by  a  probe  with  the  aid  of  reflected  light.  The  pedicle  was  then 
grasped  by  the  forceps  near  its  insertion  and  the  entire  mass  forcibly 
torn  away  from  its  attachments  to  the  mucous  membrane.  This  pro- 
cedure was  usually  successful  in  the  case  of  a  small  polypus  with  a  narrow 
pedicle.  Extensive  lacerations  often  resulted.  The  author  has  seen  a 
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number  of  patients  with  several  recurrences  who  had  been  operated  on 
in  this  manner  years  ago,  and  in  whom  almost  the  entire  turbinated  bones 
were  sacrificed  to  this  heroic  procedure.  Such  an  attack  is  uncalled  for, 
because  the  parts  from  which  the  polypi  usually  spring,  namely,  the 
region  of  the  hiatus  semilunaris  and  the  lateral  surface  of  the  middle 
turbinate,  lie  quite  well  protected  and  are  therefore  rarely  reached; 
whereas  other  parts  on  which  polypi  rarely  occur  and  which  are  of  great 
importance  in  the  functions  of  the  nose,  such  as  the  mucous  membrane 
of  the  inferior  turbinate,  are  often  entirely  destroyed. 

The  necessarily  cumbersome  forceps  interfered  with  manipulation 
and  the  proper  illumination  of  the  parts  so  that  it  was  often  a  matter  of 
difficulty  to  reach  the  base  of  the  polypus.  It  was  soon  superseded  by  the 
method  of  ligation,  and  numerous  instruments  have  been  on  this  prin- 
ciple. The  first  to  be  generally  adopted  was  the  wire  snare,  the  intro- 
duction of  which  was  largely  due  to  the  efforts  of  Zaufal.  There  are 
many  useful  instruments  of  this  type.  The  author  prefers  the  Wilde 
snare,  as  modified  by  Zaufal,  because  it  is  light,  easily  handled,  and  yet 
sufficiently  strong  for  all  purposes.  The  tube  forms  an  acute  angle  with 
the  handle,  so  that  the  closure  of  the  snare  may  be  readily  followed  with 
the  eye.  The  majority  of  the  numerous  modifications  of  these  snares 
depend  on  variations  in  the  curvature  of  the  tube  and  on  the  attachment 
of  the  wires.  Others  are  constructed  with  a  transverse  partition  at  the 
free  end  of  the  tube,  which  permits  of  firmer  adjustment  of  the  snare 
and  of  complete  separation  of  the  tumor  without  tearing.  In  some 
snares — e.  g.,  that  recommended  by  Jarvis — there  are  appliances  for 
drawing  the  wire  taut,  consisting  of  screws  or  ratchets.  This  construc- 
tion is  unnecessary  and  even  inconvenient  for  the  removal  of  ordinary 
polypi.  Steel  wire  of  the  thickness  usually  employed  will  readily  cut 
through  the  growth  if  the  hand  alone  is  used  to  tighten  the  snare.  Piano 
or  zither  wire  is  the  most  suitable  and  is  commonly  used,  some  preferring 
the  soft,  others  the  tempered  variety.  The  flexibility  of  these  snares 
renders  their  introduction  into  the  nose  an  easy  matter. 

In  doing  the  operation,  the  loop  of  the  snare  is  held  vertically,  parallel 
to  the  septum,  and  is  then  carried  back  of  the  polypus.  An  effort  is 
then  made  to  pass  the  loop  over  the  dependent  portion  of  the  polypus 
and  along  the  pedicle  to  the  point  of  insertion  of  the  latter.  The  loop 
is  then  gradually  tightened  until  the  pedicle  is  severed.  As  a  rule  only 
a  moderate  amount  of  bleeding  follows  the  operation.  More  severe 
hemorrhage  occurs  when  a  considerable  section  of  mucous  membrane 
has  been  cut  away  with  the  pedicle.  It  may  also  take  place  when  the 
club-shaped  anterior  end  of  the  middle  turbinate  bone  has  been  cut  away 
by  mistake  for  a  part  of  the  polypus.  If  no  extensive  laceration  of  the 
mucous  membrane  has  taken  place,  the  bleeding  usually  stops  of  its 
own  accord;  if  it  does  not  cease,  tamponade  of  the  nose  may  be  required. 

Some  difficulty  usually  arises  when  numerous  and  partially  pe- 
diculated  polypi  are  present.  It  is  necessary  in  these  cases  to  remove 
partially  the  anterior  growths  in  order  to  secure  a  proper  exposure  of 
the  nose.  The  resulting  hemorrhage  is  apt  to  interfere  greatly  with  the 
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determination  of  the  nature  of  the  remaining  polypi;  and  if  there  is  no 
immediate  reason  for  ending  the  operation  at  once,  it  is  advisable  to 
complete  it  after  an  interval  of  several  days.  Pain,  even  without  the 
application  of  cocaine,  is  slight.  Wounds  of  the  mucosa  itself,  however, 
cause  intense  pain,  and  for  that  reason  the  operation  for  partially 
pediculated  polypi  is  usually  more  painful  than  for  those  with  a  well- 
formed  pedicle.  With  the  aid  of  cocaine  it  is  possible  to  excise  the  entire 
anterior  end  of  the  middle  turbinate  quite  painlessly. 

The  application  of  the  snare  may  be  rendered  more  difficult  by  the 
projection  of  the  polypus  into  the  nasopharyngeal  space.  This  portion  is 
apt  to  be  more  extensive  than  that  in  the  nose  itself,  and  will  not  permit 
the  largest  snare  which  it  is  possible  to  introduce  into  the  nose  to  be  passed 
around  it.  Such  polypi  are  also  quite  movable  and  readily  escape  from 
the  grasp  of  the  snare.  It  is  well  to  fix  them  with  a  long  hooked  forceps, 
which  is  carried  through  the  loop  of  the  snare,  but  care  must  be  taken 
not  to  tear  through  the  friable  tissues  of  the  polypus.  The  blunt  hook 
devised  by  Lange  may  be  advantageously  employed  for  polypi  with  a 
long  pedicle,  the  hook  being  forced  into  the  latter  near  its  origin,  and 
when  a  good  hold  has  been  secured  the  entire  mass  may  be  torn  away 
with  a  quick  jerk. 

If  marked  bleeding  follows  the  operation,  the  nose  may  be  lightly  tam- 
poned with  iodoform  gauze.  If  the  hemorrhage  is  slight,  a  little  iodoform 
powder  may  be  insufflated  to  maintain  asepsis,  but  as  a  rule  this  is  not 
necessary.  The  site  of  operation  becomes  covered  with  a  crust  of  dried 
blood,  which  is  cast  off  after  a  short  time  without  further  disturbances. 
Irrigations  have  apparently  no  influence  on  the  healing  process  and  may 
therefore  be  omitted. 

Benign  Connective-tissue  Tumors  in  the  Nasopharyngeal  Space.— 
Enchondromata  and  osteomata  are  exceedingly  rare  growths,  and  origi- 
nate usually  from  the  basilar  process  of  the  occipital  or  its  synchon- 
droses,  or  less  frequently  from  the  posterior  edge  of  the  septum.  In 
addition  there  are  certain  neoplasms  arising  from  the  edge  of  the  septum, 
which  resemble  nasal  polypi  in  every  respect;  they  are  furnished  with  a 
well-developed  pedicle,  they  are  firm  and  dense,  and  hanging  down  may 
even  reach  into  the  pharynx.  They  cause  disturbances  similar  to  those 
of  the  true  nasal  polypi,  and  are  to  be  treated  in  the  same  fashion. 

The  typical  connective-tissue  neoplasms  of  the  nasopharyngeal  space 
are  the  fibrous  ploypi. 

Pathology. — Pathologically  these  tumors  have  been  described  as  hard 
fibroma,  occasionally  also  as  fibrosarcoma.  The  former  point  of  view 
is  probably  the  correct  one,  although  it  is  not  to  be  denied  that,  often 
like  sarcomata,  they  break  through  and  invade  the  surrounding  walls 
of  bone.  True  metastases,  however,  do  not  occur.  As  a  rule  these 
tumors  consist  of  a  dense  network  of  connective-tissue  fibres  enclosing 
a  few  cells.  The  fibres  are  in  long  bundles,  which  interlace  and  enclose 
in  their  meshes  small  round  nodules.  This  results  in  a  structure  of 
dense  consistency,  but  which  may  be  readily  dissected  in  the  direction 
of  its  fibres.  Large  numbers  of  leucocytes  may  be  enclosed  in  the 
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meshes  of  the  network,  sometimes  so  plentiful  in  certain  localities  as 
to  obscure  the  fibrous  structure.  This  appearance  usually  indicates 
the  presence  of  an  inflammation;  but  it  is  evident  that  it  may  readily 
lead  to  the  mistaken  diagnosis  of  a  sarcoma,  instead  of  a  mere  fibroma. 

The  vascularity  of  these  tumors  varies,  but  is  usually  quite  marked, 
and  single  vessels  may  assume  the  dimensions  of  the  radial  artery.  The 
vessels  are  mostly  of  a  venous  character  and  often  form  a  spongy,  cav- 
ernous mass.  Strange  as  it  may  seem,  these  polypi  were  formerly 
described  as  containing -but  few  vessels  (Billroth),  due  to  the  fact  that 
they  were  examined  in  an  exsanguinated  condition  and  the  demonstra- 
tion of  the  vascular  structure  was  not  possible  by  the  older  histological 
methods. 

The  tumors  in  question  originate  from  the  base  of  the  skull  or  from 
its  bony  prominences.  They  are  developed  from  the  basilar  fibrocar- 

FIG.  337. 


Fibrous  nasopharyngeal  polypus,  with  invasion  of  skull  cavity.    (O.  Weber.) 

tilage,  which,  firmly  united  with  the  periosteum,  extends  from  the  under 
surface  of  the  basilar  process  at  the  posterior  border  of  the  septum  and 
along  both  wings  of  the  sphenoid  bone  into  the  pterygopalatine  fossa. 
The  mucosa  of  the  nasopharynx  forms  a  covering  for  these  tumors,  and 
if  subjected  to  irritation  or  injury  it  breaks  down  very  quickly,  and 
ulcerations  result.  The  latter  usually  remain  superficial  and  do  not 
cause  destruction  of  the  deeper  tissues,  although  the  larger  vessels  may 
sometimes  be  laid  bare,  and  severe  and  even  dangerous  hemorrhages 
result  in  consequence.  The  bleeding  frequently  follows  bodily  exertion, 
sneezing,  blowing  the  nose,  coughing,  etc. ;  but  it  often  comes  on  during 
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perfect  quiet.  A  marked  influence  seems  to  be  exerted  by  congestion  in 
those  parts  of  the  tumor  which  are  tightly  enclosed  and  also  by  septic 
infection  of  the  ulcerated  areas. 

Symptoms. — Nasal  occlusion  is  usually  the  first  symptom  observed 
by  the  patient;  at  the  same  time  there  may  be  a  condition  present  which 
is  looked  upon  as  a  coryza  and  is  characterized  by  a  profuse  watery, 
or  more  rarely  by  a  mucous  or  a  purulent  discharge.  The  interference 
with  nasal  respiration  is  usually  limited  to  one  side.  The  patients  are 
ordinarily  not  seen  until  the  entire  nasopharyngeal  space  is  filled  up. 

The  most  disturbing  attribute  of  these  tumors  is  their  remarkably 
rapid  growth.  Usually  they  grow  at  first  into  the  free  cavities  bordering 

FIG.  338. 


Nasopharyngeal  fibroma  in  a  boy  aged  fifteen  years.     Duration  five  years. 

on  the  nasopharynx,  invading  in  succession  the  nasal  cavities.  In  some 
cases,  especially  if  the  tumor  springs  from  the  sphenopalatine  fossa,  it 
soon  begins  to  press  against  the  temporal  fossa.  From  the  nasal  cavity 
the  tumor  may  extend  into  the  ostia  of  the  sphenoid,  maxillary,  or 
frontal  sinuses,  or  into  the  ethmoid  cells;  prolongations  may  enter  the 
cavities  and  more  or  less  fill  them,  the  continued  pressure  producing 
in  time  atrophy  of  the  bony  walls  and  finally  perforation.  Tumors 
may  thus  penetrate  the  base  of  the  skull  by  breaking  through  the  roof 
of  the  sphenoidal  sinus,  or,  more  rarely,  through  the  ethmoid  cells. 
From  the  latter  they  may  also  perforate  the  orbital  walls  and  push  the 
eyeball  forward  and  to  one  side;  this  is  more  often  seen  in  the  case  of 
malignant  growths.  Perforation  of  the  base  of  the  skull  in  the  manner 
just  detailed  is  quite  common,  and  is  seldom  accompanied  by  signs 
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which  are  at  all  severe  or  easily  recognizable.  The  tumor  may  also 
perforate  the  maxillary  antrum  through  its  relatively  thin  posterior 
wall.  Among  others  it  may  penetrate  the  sphenomaxillary  fissure,  and 
from  this  eventually  reach  the  cranial  cavity  through  the  sphenoidal 
fissure.  If  the  growth  has  originated  near  the  foramen  ovale,  it  may 
find  its  way  through  the  latter  into  the  cranial  cavity.  Perforations 
through  the  foramen  lacerum,  or  other  ostia  for  vessels  and  nerves, 
have  rarely  been  observed. 

An  interesting  clinical  feature  of  these  growths  is  their  association 
with  certain  definite  periods  of  life.  They  are  almost  invariably  found 
in  young  individuals,  usually  between  the  ages  of  fifteen  and  twenty- 

FIG.  339. 


Same  patient  after  the  removal  of  the  growth.     The  defect  was  closed  by  plastic  operation. 

(K.  Rosin.) 

five.  The  greater  number  of  cases  are  found  in  the  male  sex;  when 
observed  in  girls,  they  usually  occur  before  the  fifteenth  year.  Although 
true  and  undoubted  cases  in  females  of  more  advanced  years  have 
rarely  been  reported,  it  does  not  seem  advisable  to  accept  the  assertion 
of  Bensch,  that  they  do  not  exist  at  all. 

Another  remarkable  fact  which  has  often  been  observed  in  connection 
with  these  tumors  is  their  disappearance  after  the  completion  of  the 
period  of  adolescence.  This  disappearance  may  be  spontaneous  or  it 
may  follow  even  incomplete  efforts  at  extirpation.  For  this  reason  the 
attempt  has  been  made  to  associate  the  development  of  these  neoplasms 
with  the  growth  of  the  skull,  with  puberty,  and  with  various  other 
etiological  factors,  but  no  one  has  gone  beyond  the  formation  of  hypo- 
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theses.  The  retrograde  development  of  these  tumors  is  no  doubt  of 
great  clinical  significance;  for  recurrences  are  frequent  even  after 
thorough  extirpation,  during  the  period  of  adolescence,  but  fortunately 
they  are  not  any  more  malignant  than  the  original  tumor. 

The  results  of  the  clinical  examination  in  patients  who  present  this 
form  of  nasal  polypus  show  little  variation.  As  a  rule  the  entire  naso- 
pharyngeal  space  is  occupied  by  the  mass  of  the  tumor,  with  the  exposed 
surfaces  in  the  nose  and  pharynx  extensively  ulcerated.  The  color 
varies  from  a  bright  pink  to  a  dark  red,  the  ulcerations  being  covered 
with  yellowish-brown  crusts.  Very  frequently  the  tumor  and  the 
remaining  structures  in  the  nasal  cavity  on  the  same  side  are  coated 
with  a  white  or  yellow  slimy  secretion,  which  is  occasionally  so  abundant 
as  to  interfere  with  the  proper  view  of  the  shape  and  size  of  the  tumor. 
The  accumulation  of  secretions  is  by  no  means  so  marked  in  the  naso- 
pharynx. The  tumor  itself  is  of  the  consistency  of  dense  cicatricial 
tissue  and  is  quite  elastic.  It  bleeds  readily  when  touched  with  a  probe 
or  subjected  to  slight  injuries.  This  applies  particularly  to  the  nasal 
part  of  the  tumor,  for  the  main  mass  in  the  nasopharynx  can  often  be 
handled  quite  roughly  without  producing  hemorrhage.  The  tumor 
possesses  only  slight  mobility,  as  a  proper  pedicle  is  rarely  formed. 
The  growth,  however,  may  be  moved  slightly  en  masse  from  side  to  side, 
the  prolongations  taking  part  in  the  movements  of  the  body  of  the 
tumor.  The  point  of  attachment  of  the  growth  cannot  as  a  rule  be 
readily  determined,  as  it  is  usually  covered  on  all  sides  by  the  mass  of  the 
tumor.  The  probe  affords  little  assistance,  and  unless  very  carefully 
used,  it  may  give  rise  to  severe  bleeding.  It  is  well  to  bear  in  mind 
when  doing  an  operation  that  the  insertion  is  ordinarily  to  be  found  on 
the  inferior  surface  of  the  body  of  the  sphenoid  or  of  the  basilar  process 
of  the  occipital. 

The  external  disfigurement  caused  by  these  tumors  is  often  remark- 
able. The  nasal  prolongations  may  lift  up  the  ala  on  the  affected  side 
and  force  apart  the  nasal  bones.  An  orbital  prolongation  may  cause 
an  exophthalmos.  An  extension  into  the  maxillary  antrum  produces 
a  swelling  of  the  cheek  similar  to  an  abscess  from  a  tooth.  A  retro- 
maxillary  prolongation  produces  a  swelling,  often  of  considerable  size, 
in  the  temporal  region.  The  occlusion  of  the  nasal  passages  causes  the 
patient  to  keep  the  mouth  constantly  open,  and  this,  together  with  one 
or  more  of  the  features  just  mentioned,  affords  a  typical  picture  of  the 
severer  forms  of  this  affliction. 

Diagnosis. — The  differential  diagnosis  must  be  made  from  an  ordinary 
nasal  polypus,  the  body  of  which  projects  into  the  nasopharynx.  In 
the  mirror  the  latter  appear  of  a  bluish-gray  color;  the  fibroma,  pink 
or  dark  red.  Polypi  are  rarely  ulcerated  except  perhaps  at  the  nasal 
entrance;  fibromata  are  frequently  ulcerated  in  the  nasopharynx.  Bony 
involvement  is  an  extremely  rare  occurrence  with  ordinary  polypi,  but 
is  the  rule  with  fibroma.  The  hemorrhage  and  the  results  of  perforation 
are  the  unfortunate  complications  of  the  fibroma.  The  latter  conditions 
are  also  associated  with  the  presence  of  malignant  tumors  of  the  nose 
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and  nasopharynx,  and  the  differentiation  from  sarcoma  is  not  always 
possible.  The  finding  of  a  greater  or  lesser  number  of  cells  in  a  histo- 
logical  examination  does  not  afford  conclusive  evidence.  Clinical  signs 
such  as  the  restriction  of  the  fibromata  to  the  male  sex  and  the  period 
of  adolescence,  the  tendency  to  a  retrograde  development,  etc.,  may 
help  to  simplify  the  diagnosis.  In  addition,  the  fact  should  be  noted 
that  even  a  firmly  enclosed  nasal  polypus,  with  numerous  prolongations, 
possesses  a  certain  degree  of  mobility,  which  may  be  elicited  with  one 
finger  pressed  against  the  tumor  in  the  pharynx  and  the  other  in  the 
nasal  opening.  This  mobility  is  wanting  in  the  case  of  an  infiltrating 
malignant  growth.  Evidences  of  cerebral  pressure,  such  as  choked 
disk  and  optic  neuritis,  when  they  appear  relatively  early,  indicate  a 
malignant  tumor.  With  fibroids  they  do  not  appear  until  quite  late. 
Simple  atrophy  of  the  optic  nerve,  however,  is  more  apt  to  be  asso- 
ciated with  the  fibromata. 

Tumors  of  the  superior  maxilla,  usually  of  a  malignant  nature,  may 
give  rise  to  similar  appearances.  These  are  more  frequently  accom- 
panied in  the  early  stages  by  dental  neuralgia  and  swelling  at  the  canine 
fossa.  Such  symptoms  are  generally  the  last  to  appear  in  the  case  of  a 
nasopharyngeal  polypus.  Complicating  antrum  empyemas  frequently 
occur  with  tumors  of  the  upper  jaw,  but  rarely  with  those  of  the  naso- 
pharynx. When  a  fibroid  polypus  has  perforated  the  superior  maxilla, 
an  orbital  prolongation  is  usually  present,  which  displaces  the  eyeball 
forward  and  outward,  whereas  maxillary  tumors  which  have  penetrated 
the  orbit  displace  the  eyeball  upward. 

Finally  the  diagnosis  of  retropharyngeal  growths  must  be  considered. 
These  tumors  arise  in  the  retropharyngeal  connective  tissue  in  front  of 
the  upper  cervical  vertebrae  and  are  usually  fibromata,  rarely  sarcomata. 
They  are  freely  movable  on  the  deeper  structures  and  the  overlying 
mucous  membrane  is  unattached.  In  all  cases  they  displace  the  pharyn- 
geal  mucosa  and  eventually  the  soft  palate,  and  no  trace  can  be  detected 
of  fissure  between  the  tumor  and  the  posterior  pharyngeal  wall.  Such 
a  fissure  is  always  present  even  with  the  largest  fibroma  of  the  naso- 
pharynx. As  these  growths  in  other  respects  imitate  the  clinical  picture 
of  a  typical  nasopharyngeal  fibroma,  proper  value  should  be  given  to 
the  foregoing  points  in  the  differential  diagnosis,  as  the  operative  pro- 
cedures indicated  in  retropharyngeal  tumors  must  be  essentially  different 
from  those  for  fibroma  of  the  nasopharynx. 

The  differential  diagnosis  from  chondromata  and  teratomata  of  the 
nasopharynx,  on  account  of  the  great  rarity  of  these  growths,  need  only 
be  considered  in  exceptional  instances.  Palpation  usually  reveals  the 
cartilaginous  character  of  the  chondroma,  or  the  presence  of  hard 
nodules  in  a  soft  network  of  tissue  in  the  case  of  a  teratoma. 

Prognosis. — The  prognosis  of  fibroid  polypi  is  not  favorable.  This 
is  largely  influenced  by  the  possibilities  of  a  fatal  hemorrhage.  More- 
over, unless  removed  by  operative  means,  they  may  cause  extensive 
destruction  and  cause  death  by  perforation  into  the  skull.  If  there  is 
present  a  complicating  inflammation  of  the  accessory  sinuse0  or  one 
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has  been  brought  on  by  reaction  after  an  incomplete  operation,  the 
dangers  of  a  meningitis  are  considerable.  These  dangers  are  minimized 
if  the  patient  has  reached  or  passed  the  period  of  adolescence,  as  a 
certain  degree  of  retrograde  development  may  be  safely  counted  on. 
Tumors  which  reach  down  into  the  pharynx  and  sometimes  cover  the 
larynx  may  cause  serious  obstruction  to  the  act  of  swallowing  and 
interfere  with  respiration. 

Treatment. — The  treatment  of  the  smaller  growths  and  those  in 
patients  who  have  almost  reached  adolescence  may  be  directed  to  the 
mere  destruction  of  the  tumor.  At  the  present  day  galvanocaustic  and 
electrolytic  methods  are  alone  employed  for  this  purpose.  Either  may 
be  applied  under  cocaine,  without  pain,  hemorrhage,  or  other  dangers. 
When  the  scabs  which  result  from  cauterization  are  cast  off,  especially 
if  septic  infection  has  taken  place,  severe  bleeding  may  occur.  Following 
electrolysis,  the  risk  of  hemorrhage  is  much  less,  but  infection  takes 
place  more  readily.  Electrolysis  is  most  effective  when  the  negative 
pole,  consisting  of  one  or  more  needles  of  steel  or  platinum-iridium 
thickly  covered  with  shellac  to  within  a  short  distance  of  their  points, 
is  plunged  deeply  into  the  tumor,  while  the  positive  pole  in  the  form 
of  a  broad  plate  is  placed  on  or  near  the  sternum.  A  rheostat  should 
be  employed  and  the  current  gradually  increased  from  0  to  10-30 
milliamperes,  this  being  the  extreme  amount  which  can  be  endured 
without  anaesthesia.  In  from  five  to  fifteen  minutes  considerable  dis- 
integration takes  place  in  the  interior  of  the  tumor,  the  needles  become 
loosened,  and  when  the  current  is  gradually  turned  off  they  can  be 
removed  without  causing  bleeding. 

For  excision  of  the  tumors  more  direct  methods  may  be  employed. 
By  means  of  a  wire  snare  analogous  to  that  used  for  nasal  work,  but 
having  the  tube  curved  upward,  the  tumor,  or  at  any  rate  its  pharyngeal 
part,  may  be  seized  through  the  mouth  and  torn  from  its  attachments. 
The  strength  of  the  latter  often  interferes  with  this  procedure,  and  a 
severe  hemorrhage  is  likely  to  result.  The  same  applies  to  the  use  of 
forceps  or  to  digital  manipulations,  although  these  methods  are  often 
satisfactorily  employed.  Through  the  nose  a  snare  can  usually  be 
applied  only  to  the  nasal  process  of  the  growth;  in  order  to  cut  through 
the  same  an  incandescent  wire  is  necessary  on  account  of  the  tough  con- 
sistency of  the  tumor.  It  is  possible  therefore  to  remove  these  growths 
piecemeal,  partly  through  the  nose  and  partly  through  the  pharynx, 
but  the  application  of  the  snare  is  ordinarily  a  difficult  procedure. 

One  who  is  not  skilled  in  rhinological  methods  can  perhaps  accom- 
plish better  results  with  electrolysis.  If  this  cannot  be  done  or  immediate 
relief  is  required,  it  may  become  necessary  to  perform  a  preliminary 
operation,  such  as  will  be  described  later,  in  order  to  expose  the  tumor. 
Only  the  most  urgent  conditions  should  call  for  this  procedure,  as  these 
bloody  operations  are  too  dangerous  for  the  removal  of  a  growth  which 
may  resolve  spontaneously.  If  intracranial  complications  are  suspected, 
however,  it  may  be  possible  by  means  of  such  an  operation  to  prevent 
a  meningitis. 
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When  the  tumor  presents  a  large  temporal  prolongation  which  cannot 
of  course  be  reached  directly,  P.  v.  Bruns  has  suggested  that  the  nasal 
and  pharyngeal  part  be  removed  directly;  then  after  temporary  resection 
of  the  malar  bone,  and,  if  necessary,  permanent  resection  of  the  coro- 
noid  process  of  the  mandible,  the  temporal  prolongation  may  be  excised 
down  to  the  sphenopalatine  foramen  without  opening  the  upper  air- 
passages. 

If  bleeding  results,  nasal  tamponade  with  iodoform  gauze  is  usually 
sufficient  to  check  it.  To  prevent  recurrence  of  hemorrhage,  irrigations 
with  aseptic  solutions  and  insufflations  of  iodoform  powder  may  prove 
of  value. 

Teratoma  and  dermoids  of  this  region  are  extremely  rare. 

Attention  must  also  be  called  to  tumors  derived  from  displaced  parts 
of  the  embryonic  gill-arches  and  the  external  gill-clefts.  The  completed 
processes  which  occur  in  this  region  and  result  in  the  development  of 
the  nose,  palate,  floor  of  the  mouth,  and  lateral  pharyngeal  wall,  are 
predisposing  factors  in  the  formation  of  these  growths. 

Benign  Growths  of  Epithelial  Origin. — Certain  tumors,  found  more 
particularly  on  the  lower  turbinate,  which  clinically  and  histologically 
resemble  the  ordinary  nasal  polypi,  quite  frequently  assume  the  char- 
acter of  a  superficial  papilloma.  They  cannot,  however,  be  considered 
in  a  separate  class.  Growths  in  which  the  epithelium  forms  the  im- 
portant element,  as  in  dermal  warts,  are  rarely  encountered.  In  them 
the  epithelium  may  become  horny  or  remain  soft.  In  both  varieties 
epithelial  columns  and  tubules  may  extend  into  the  underlying  tissue, 
so  that  the  growth  may  perhaps  be  spoken  of  as  an  epithelioma  (adenoma) 

None  of  these  tumors  can  with  certainty  be  called  benign;  they  recur 
readily,  they  manifest  a  tendency  to  infiltrate  the  surrounding  tissues, 
and  may  become  encapsulated.  Kiesselbach,  and  later  Hellmann, 
observed  such  a  case,  which  finally  became  carcinomatous.  In  some 
instances  extirpation  seems  to  have  resulted  in  a  permanent  cure.  If 
they  are  sharply  defined,  they  may  be  treated  as  ordinary  polypi;  if 
the  histological  examination  discloses  traces  of  malignancy,  recurrences 
should  be  more  radically  dealt  with;  if  they  again  return,  one  is  justified 
in  regarding  them  as  true  malignant  growths,  and  in  extirpating  them 
together  with  the  surrounding  tissues,  especially  the  underlying  bone. 

Tumors  of  this  character  are  apparently  never  found  in  the  naso- 
pharynx. 

The  Malignant  Tumors. 

The  malignant  tumors  of  the  exterior  of  the  nose  have  been  considered 
elsewhere.  The  various  types  of  malignant  growths  in  the  interior  of 
the  nose  rarely  come  under  observation.  Comparatively  speaking,  they 
occur  more  frequently  in  the  accessory  sinuses  than  in  the  nasal  cavities. 
Some  of  the  tumors  of  the  accessory  sinuses  clinically  resemble  those 
of  the  interior  of  the  nose  in  every  respect,  and  may  properly  be  dis- 
cussed at  this  point,  whereas  others — e.  g.,  certain  sarcomata  of  the 
antrum — cannot  be  separated  from  those  of  the  body  of  the  superior 
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maxilla,  and  must  be  considered  in  connection  with  the  diseases  of  the 
maxilla. 

Sarcoma. — Sarcoma  is  the  most  frequently  occurring  tumor  of  the 
interior  of  the  nose.  The  author  is  familiar  with  but  one  case,  that  of 
Duplay,  in  which  a  sarcoma  was  found  to  have  originated  directly  from 
the  mucous  membrane  of  the  nose.  The  majority  are  apparently 
derived  from  the  cartilaginous  or  the  bony  framework  of  the  nose,  from 
the  perichondrium  or  the  periosteum. 

The  round-cell  and  spindle-cell  sarcomata  preponderate  over  all  other 
varieties.  The  former  most  frequently  spring  from  the  walls  of  the 
antrum  or  the  ethmoid  cells,  less  often  from  those  of  the  frontal  sinus; 
the  latter  usually  originate  from  the  septum.  Giant-cell  sarcomata  have 
in  rare  instances  been  observed  in  different  parts  of  the  nose.  Quite 
rare,  but  interesting  from  the  standpoint  of  general  pathology,  is  the 
lymphosarcoma.  This  is  found  exclusively  in  the  nasopharyngeal  space, 
originating  from  the  lymphoid  tissue  of  the  roof  of  the  pharynx,  the 
pharyngeal  tonsil,  but  may  invade  the  rim  of  the  posterior  nares.  These 
tumors  are  often  associated  with  similar  ones  on  the  palatal  tonsils  and 
are  usually  accompanied  by  marked  swelling  of  the  lymph-glands. 
They  can  only  be  differentiated  with  difficulty  from  the  clinical  picture 
of  a  pseudoleuksemia.  The  melanosarcomata  are  also  quite  rare;  they 
are  probably  derived  from  the  oftentimes  richly  pigmented  mucosa. 
Those  cases  which  have  been  diagnosticated  as  myxosarcomata  were 
usually  indefinitely  or  incompletely  described,  and  some  of  them  may 
better  be  classed  among  the  granulomata — the  bleeding  septum  polypi. 
The  author  has  never  heard  of  an  undoubted  case.  A  unique  instance 
of  a  rhabdomyosarcoma  has  been  reported  by  Richardson,  which  prob- 
ably originated  from  the  superior  maxilla  or  the  epipharynx. 

Endothelial  Growths. — The  tumors  which  are  derived  from  the 
endothelium  can  only  be  considered  malignant  under  certain  circum- 
stances, as  many  of  them  grow  very  slowly  and  only  gradually  lead  to 
destruction  of  the  neighboring  tissues.  It  is  possible,  however,  that 
after  a  long  period  of  comparative  quiet  they  may  begin  to  grow  very 
rapidly  and  then  assume  the  clinical  as  well  as  the  histological  char- 
acters of  a  malignant  type  of  sarcoma.  These  endothelial  tumors  are 
difficult  to  differentiate  from  the  sarcomata  on  the  one  hand  and  the 
carcinomata  on  the  other,  and  this  is  explained  by  the  extreme  variations 
in  their  histological  structure.  The  favorite  site  for  these  tumors  is  the 
accessory  sinuses,  and  they  are  apparently  found  more  often  in  the 
antrum  than  in  the  frontal  sinus.  In  both  cases  they  are  prone  to  appear 
in  the  anterior  part  of  the  middle  meatus,  and  form  at  this  point  tumors 
resembling  the  ordinary  mucous  polypi.  After  a  time  they  cause  a  bulging 
of  the  walls  of  the  cavities  and  may  perforate  into  the  cheek,  the  orbit, 
or  the  cranial  cavity.  As  long  as  they  remain  within  the  sinus  or  only 
appear  at  the  ostium  they  may  readily  be  mistaken  for  benign  tumors. 
If,  on  the  other  hand,  they  do  not  become  evident  until  they  penetrate 
the  bony  wall  of  the  sinus,  it  is  practically  impossible  to  differentiate 
them  from  sarcomata. 
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Carcinoma. — The  carcinomata  of  the  interior  of  the  nose,  although 
derived  from  a  mucous  membrane  which  is  covered  with  ciliated  epi- 
thelium, are,  strange  to  say,  usually  made  up  of  typical,  horny,  squa- 
mous  cells.  Probably  in  many  cases  the  appearance  of  the  carcinoma 
was  preceded  by  an  ozsena  or  a  fetid  accessory  sinus  empyema,  and  it 
may  be  assumed  that  the  conversion  of  the  ciliated  epithelium  into 
squamous,  which  is  a  constant  accompaniment  of  an  ozsena,  prepares 
the  way  for  the  production  of  an  epidermoid  growth.  These  carcinomata 
usually  originate  from  the  ethmoid  region — that  is,  from  the  roof  of 
the  nose.  Transformations  of  the  so-called  mucous  polypi  into  sarcomata 
or  carcinomata  have  often  been  described ;  but  these  statements  should 
be  accepted  with  doubt.  It  is  well  known,  however,  that  polypoid 
growths  may  coexist  with  carcinoma,  as  well  as  sarcoma  and  endo- 
thelioma.  In  some  cases  both  varieties  may  be  brought  about  by  the 
same  cause — e.  g.,  an  accessory  sinus  empyema  or  other  form  of  chronic 
irritation  affecting  the  mucous  membrane.  In  other  cases  the  irritation 
due  to  the  growth  of  the  tumor  itself,  or  that  due  to  its  disintegration 
or  an  accompanying  accessory  sinus  empyema,  may  lead  to  the  forma- 
tion of  polypi  on  the  mucous  membrane. 

In  the  accessory  sinuses,  on  the  contrary,  carcinomata  made  up  of 
cylindrical  epithelium  are  apparently  more  frequent  than  those  com- 
posed of  the  squamous  variety.  They  occur  in  the  antrum  more  often 
than  in  the  frontal  sinus,  and  occasionally  they  may  be  derived  from 
the  ethmoid  cells.  The  cylindrical  carcinomata  all  show  a  structure 
similar  to  that  of  an  adenoma;  they  usually  present  a  surface  covered 
with  papillae  and  contain  a  number  of  glands,  part  of  which  have  under- 
gone cystic  degeneration.  It  is  very  probable  that  many  of  these  carcino- 
mata are  derived  from  tumors  of  an  adenomatous  nature. 

Symptoms. — The  symptomatology  shows  great  variations,  depending 
on  the  site  of  the  tumor,  but  yet  does  not  differ  in  essential  respects 
from  the  various  kinds  of  malignant  growths. 

A  symptom  common  to  all  is  nasal  occlusion,  and  this  is  often  of  a  very 
severe  grade.  In  carcinomata  which  are  undergoing  rapid  disintegration 
it  may  not  be  a  prominent  symptom,  and  in  tumors  of  the  accessory 
sinuses  it  may  not  appear  until  comparatively  late.  The  rapidly  growing 
malignant  tumors,  more  often  than  the  benign,  cause  a  marked  dis- 
placement of  the  nasal  skeleton,  which  is  accompanied  by  horrible 
disfigurement.  Moreover,  the  malignant  growths  not  only  produce 
atrophy,  but  also  replace  the  neighboring  bony  walls  and  soft  parts, 
and  in  this  way  readily  invade  the  cavities  bordering  on  the  lumen  of 
the  nose — the  mouth,  accessory  sinuses,  orbit,  and  cranial  cavity.  The 
evidences  of  perforation  are  usually  very  prominent  with  sarcomata, 
but  less  so  with  the  rapidly  disintegrating  carcinomata.  The  process 
of  disintegration  in  sarcomata  ordinarily  takes  the  form  of  a  central 
softening,  and  for  this  reason  superficial  ulcerations  and  fetid,  necrotic 
masses  are  less  liable  to  be  found  than  with  carcinomata.  This  con- 
dition is  particularly  marked  in  carcinomata  of  the  accessory  sinuses, 
or  in  those  which  have  penetrated  the  latter  or  have  caused  their 
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infection.    Very  fetid   empyemas,   however ,  are  also  found   with   sar- 
comata. 

The  local  symptoms,  which  vary  with  the  point  of  origin  of  the  tumor, 
may  be  considered  in  the  following  groups: 

In  the  case  of  tumors  of  the  septum  the  signs  of  nasal  occlusion 
occupy  the  foreground  of  the  clinical  picture;  more  characteristic 
symptoms  only  appear  after  the  neighboring  regions  have  been  invaded. 
*  Tumors  of  the  upper  and  anterior  region  of  the  nose  first  manifest 
themselves  by  a  swelling  at  the  root  of  the  nose,  by  perforation  into  the 
orbit,  and  an  infiltration  of  the  cheek,  and  eventually  by  involvement 
of  the  tear-ducts. 

The  tumors  of  the  roof  of  the  nose  become  evident  by  their  invasion 
of  the  orbit  and  the  base  of  the  skull.  They  behave  somewhat  differently, 
depending  on  whether  they  originate  in  front  in  the  region  of  the  ethmoid 
or  further  back  in  the  region  of  the  sphenoid. 

In  the  presence  of  tumors  of  the  anterior  ethmoid  region  the  muscles 
of  the  eye  and  their  nerves,  especially  the  internal  rectus  and  the  superior 
oblique,  are  the  first  structures  to  be  involved.  With  further  growth 
the  movements  of  the  eyeball  become  more  restricted,  and  finally  the 
optic  nerve  becomes  injured  by  pressure.  The  tumors  of  the  posterior 
ethmoid  and  the  sphenoid  region  cause  an  earlier  involvement  of  the 
optic  nerve,  the  abducens,  and  the  oculomotor  nerves  in  the  cranial 
cavity.  Those  in  the  domain  of  the  sphenoidal  sinus  may  in  rare  cases 
produce  lesions  of  the  chiasma  with  their  peculiar  symptoms.  Either 
variety  of  tumor  may  perforate  into  the  anterior  fossa  of  the  skull  and 
may  introduce  infection,  which  is  followed  by  meningitis  and  cerebral 
abscess.  Such  a  perforation  may  not  become  evident  for  a  long  time, 
for  it  is  well  known  that  injuries  of  the  frontal  lobes  may  give  rise  to 
few  symptoms,  particularly  those  of  a  focal  character.  In  the  early 
stages  indefinite  headaches,  a  feeling  of  pressure  and  like  sensations, 
are  usually  complained  of.  The  appearance  of  more  severe  symptoms 
indicates  the  beginning  of  the  terminal  stage,  and  they  are  ordinarily 
not  observed  until  just  before  the  fatal  ending. 

Perforation  in  the  sphenoid  region  is  more  commonly  followed  by 
meningitis  than  by  cerebral  abscess;  but  the  reverse  happens  if  the 
perforation  has  occurred  in  the  anterior  part  of  the  ethmoid  region. 
Generally,  the  injury  to  the  nerves  which  usually  accompanies  tumors  situ- 
ated quite  far  back,  long  precedes  the  appearance  of  symptoms  referable 
to  the  interior  of  the  skull.  The  optic  nerve  is  especially  prone  to  early 
atrophy,  with  or  without  the  preliminary  appearance  of  choked  disk. 

In  many  cases  in  which  these  tumors  are  located  in  the  region  of  the 
posterior  ethmoid  cells  or  the  sphenoidal  sinus,  symptoms  referable  to 
the  trigeminus  nerve  are  prominent.  This  is  usually  due  to  perforation 
of  the  growth  through  the  posterior  part  of  the  lateral  wall  of  the  sphe- 
noidal sinus,  and  causes  an  involvement  of  the  second  branch  in  the 
foramen  ovale  and  later  of  the  other  branches.  The  optic  nerve  is 
ordinarily  affected  about  the  same  time.  When  the  condition  starts 
from  the  posterior  ethmoid  cells,  an  early  involvement  of  the  first  branch 
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of  the  trigeminus  in  the  sphenomaxillary  fissure  is  observed,  combined 
later  with  optic  nerve  atrophy.  Exophthalmos  is  rarely  absent  in  the 
case  of  these  tumors,  and  the  simultaneous  paralysis  of  certain  muscles 
of  the  eye  makes  the  clinical  picture  conspicuous. 

Involvement  of  the  trigeminus  first  manifests  itself  by  severe  neuralgic 
pains  in  the  affected  region.  Anaesthesia  in  these  cases  is  not  well 
marked.  In  rare  instances  in  which  the  tumor  reaches  the  nerve  far 
back  a  keratitis  neuroparalytica  may  be  present. 

Diagnosis. — Tumors  of  the  lateral  nasal  wall,  in  the  stage  in  which 
they  are  usually  first  seen,  can  scarcely  be  distinguished  from  those  of 
the  body  or  the  cavity  of  the  superior  maxilla.  Their  differential  diag- 
nosis also  presents  great  difficulties.  Almost  all  tumors  of  this  region 
are  accompanied  by  an  empyema  of  the  antrum  which  is  often  the  cause 
of  more  annoyance  than  the  tumor  itself.  A  circumstance  which  often 
renders  the  diagnosis  very  difficult  is  the  fact  that  the  pressure  of  these 
growths  against  the  healthy  mucous  membrane  causes  the  production 
of  swellings  and  polypoid  thickenings.  These  are  very  apt  to  be  con- 
sidered, together  with  the  evidences  of  an  antrum  empyema,  as  forming 
the  symptom-complex  of  a  single  lesion.  In  these  cases  the  extensive 
destruction  of  the  nasal-wall  of  the  antrum  readily  permits  the  intro- 
duction of  an  irrigating  cannula  and  the  presence  of  pus  can  be  easily 
demonstrated.  The  method  of  transillumination  reveals  a  shadow 
which  is  just  as  dense  as  that  due  to  an  empyema.  The  cardinal  symp- 
tom which  usually  distinguishes  a  malignant  growth  from  an  empyema 
is  the  severe  pain,  which  ordinarily  does  not  disappear  even  after 
thorough  irrigation  and  the  evacuation  of  the  pus.  Nevertheless,  this 
continuous  pain  is  often  observed  in  severe  acute  empyema. 

Even  if  external  perforation  of  a  tumor  has  taken  place,  the  idea 
of  a  simple  perforating  empyema  is  still  possible.  If  successive  perfora- 
tions have  occurred  at  different  places,  the  case  should  always  be 
viewed  with  suspicion.  Moreover,  the  unhealthy  appearance  of  the 
granulations,  their  large  extent,  the  continuation  of  the  suppurative 
process  although  free  drainage  has  been  provided,  should  always  arouse 
suspicion.  Perforations  usually  take  place  in  the  malar  region.  Rapidly 
growing  sarcomata,  however,  may  break  through  into  the  mouth  and 
also  into  the  nose.  An  ordinary  phlegmonous  inflammation  of  the 
surrounding  soft  parts  may  sometimes  precede  the  act  of  perforation. 
Unusual  perforations  are  those  into  the  lateral  part  of  the  floor  of  the 
orbit,  and  also  those  into  the  inner  canthus  of  the  eye,  which  probably 
result  from  involvement  of  the  ethmoid  cells. 

Clinically  these  malignant  tumors  reveal  little  that  is  characteristic 
unless  a  considerable  displacement  of  the  facial  and  maxillary  bones 
has  occurred.  The  symptoms  of  many  carcinomata  are  disguised  by 
the  accumulation  of  inspissated  masses  of  secretions,  of  which  the 
removal  is  often  difficult  and  may  be  attended  by  profuse  hemorrhage. 
The  complete  displacement  of  the  nose  which  is  sometimes  caused  by 
a  large  sarcoma  may  be  accompanied  by  an  enormous  accumulation 
of  mucus,  which  is  usually  gotten  rid  of  with  difficulty.  The  carcinomata 


800    SURGICAL  DISEASES  OF  NOSE  AND  ADJACENT  SINUSES. 

are,  as  a  rule,  covered  with  ulcerations  and  are  of  a  gray  or  grayisn- 
brown  color,  while  the  sarcomata  are  only  ulcerated  where  exposed  in 
the  nasopharynx  or  at  the  nares;  otherwise,  they  present  a  smooth 
surface.  Fibrosarcomata  and  spindle-cell  sarcomata  are  of  a  pale-pink 
color,  of  a  firm  consistence,  and  bleed  readily.  Round-cell  sarcomata, 
on  the  other  hand,  are  of  a  bright-red  or  bluish-red  color;  they  break 
down  readily  and  the  hemorrhage  is  often  alarming.  Melanosarcomata 
are  of  a  dark-red  or  brownish-gray,  rather  than  of  a  black  color. 

The  differential  diagnosis  of  malignant  growths  in  the  nose  from  the 
histologically  benign  nasopharyngeal  polypi,  from  the  benign  tumors  of 
the  accessory  sinuses,  from  ordinary  nasal  polypi,  especially  in  con- 
nection with  empyemas,  finally  from  granulomata,  particularly  those 
of  a  tubercular  or  a  syphilitic  nature,  is  always  a  difficult  matter.  The 
latter  conditions  may  only  be  diagnosticated  with  certainty  after  a  most 
careful  examination  of  the  entire  growth.  So-called  bleeding  polypi  of 
the  septum,  even  after  a  thorough  microscopical  examination,  have  fre- 
quently been  taken  for  sarcomata,  as  they  are  made  up  entirely  of  granu- 
lation-tissue and  are  freely  supplied  with  vessels.  Their  delicate  pedicle, 
however,  is  characteristic.  The  displacement  of  the  nasal  skeleton, 
which  is  prevalent  with  malignant  growths,  is  usually  the  most  effective 
means  of  avoiding  confusion  in  the  diagnosis  between  benign  and 
malignant  tumors.  The  presence  of  pain,  unless  an  empyema  is  present, 
may  be  considered  as  indicating  in  most  cases  a  malignant  growth. 
A  fetid  odor,  if  there  is  no  complicating  empyema,  is  rarely  found  with 
benign  tumors.  The  characteristics  which  are  usually  associated  with 
benign  growths,  especially  the  slow  increase  in  size,  must  always  be 
most  carefully  considered  in  all  cases. 

Typical  nasopharyngeal  polypi  are  often  difficult  to  distinguish  from 
malignant  growths.  Tumors  which  occur  in  young  men  are  more  apt 
to  be  mistaken  for  fibromata.  The  nasal  prolongation  which  is  ordi- 
narily present  in  these  cases  is  sharply  marked  off  from  the  mucous 
membrane  for  the  greater  part  of  its  length,  and  the  entire  mass  may 
be  readily  moved  forward  and  backward.  Severe  and  particularly 
spontaneous  hemorrhages  likewise  point  to  a  typical  nasopharyngeal 
polypus. 

It  is  impossible  to  formulate  definitely  signs  for  the  differentiation  of 
malignant  tumors  of  the  superior  maxilla,  the  antrum,  and  the  lateral 
nasal  wall.  The  symptoms  which  point  to  a  lesion  in  the  upper  jaw 
are  an  early  swelling  of  the  face  particularly  near  the  canine  fossa,  a 
thickening  of  the  alveolar  process  accompanied  by  a  loosening  of  the 
teeth,  all  combined  with  severe  pains  along  the  upper  row  of  teeth,  but 
none  in  the  distribution  of  the  infraorbital  nerve. 

Prognosis. — The  prognosis  of  the  various  malignant  tumors  is  not 
universally  unfavorable.  It  seems  to  be  worse  with  the  carcinomata  or 
the  round-cell  sarcomata,  especially,  if  these  extend  into  the  ethmoid 
cells.  As  in  other  localities,  the  compact  sarcomata  need  not  be  con- 
sidered so  very  unfavorable,  and  the  myelogenous  sarcomata  may  be 
looked  upon  as  relatively  benign.  It  is  a  remarkable  fact  that  melano- 
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sarcomata  present  varying  clinical  properties;  some  may  be  benign,  others 
of  a  most  malignant  character. 

Localization  has  an  important  bearing  on  prognosis.  Tumors  con- 
fined to  the  septum  may  be  removed  with  comparative  ease  and  without 
much  damage  to  the  surrounding  parts.  Those  on  the  anterior  part 
of  the  roof  of  the  nose  and  the  frontal  sinus  are  readily  reached,  but 
require  a  greater  sacrifice  of  tissue,  and  some  part  is  liable  to  remain. 
Malignant  tumors  of  the  antrum,  and  even  more  so  those  of  the  ethmoid 
cells,  afford  the  gravest  prognosis,  and  can  rarely  be  operated  on  with 
good  results.  If  an  operation  is  decided  on,  no  hesitancy  must  be  felt 
in  attempting  the  most  radical  procedures.  These  operations  will  be 
more  fully  discussed  in  the  following  chapters. 
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CHAPTEE  XXV. 

PRELIMINARY  OPERATIONS  FOR  THE  EXPOSURE  OF  THE 
INTERIOR  OF  THE  NOSE. 

THE  view  of  the  interior  of  the  nose  afforded  by  inspection  with 
the  speculum  and  artificial  light  is  often  insufficient,  and  for  these  cases 
various  preliminary  operations  have  been  devised.  The  perfection  of 
the  technic  of  rhinoscopic  examination  and  operations  has  of  late 
diminished  the  necessity  for  these  procedures,  but  they  still  meet  with 
approval  for  the  removal  of  recurring  nasal  polypi  and  also  at  times 
for  the  correction  of  deformities  of  the  septum.  However,  not  even 
the  simplest  of  these  operations  are  justified  by  the  mere  fact  that  the 
operator  may  not  have  acquired  the  necessary  skill  in  rhinological 
technic.  The  question  assumes  a  different  aspect,  however,  when  the 
removal  of  tumors  is  concerned,  which  are  extensive  or  difficult  of  access, 
in  which  leaving  behind  even  small  remnants  might  cause  future 
consequences,  and  which  it  would  be  impossible  or  impracticable  to 
extirpate  piecemeal.  In  the  nose  itself  this  would  include  among  benign 
growths  the  larger  cartilaginous  and  bony  tumors,  especially  those  in 
the  ethmoid  region,  and  also  with  few  exceptions  all  malignant  neo- 
plasms. In  the  nasopharyngeal  space  all  malignant  growths,  if  at  all 
suitable  for  operation,  call  for  one  of  these  preliminary  operations,  the 
fibrous  polypi,  however,  only  when  the  growth  cannot  be  removed 
en  masse  with  the  wire  snare  or  when  its  removal  piece  by  piece  or  its 
gradual  destruction  is  prevented  by  the  suspicion  that  the  base  of  the 
skull  may  be  very  much  thinned  or  possibly  perforated.  In  the  latter 
case  the  danger  of  producing  an  infectious  meningitis  must  always  be 
considered. 

Of  the  many  operations  which  have  been  and  are  still  being  devised, 
a  number  have  been  abandoned;  either  the  exposure  secured  was 
insufficient,  or  the  bleeding  was  too  severe,  or  because  they  resulted 
in  too  great  a  disfigurement  after  healing  was  completed.  Thus  the 
permanent  resection  of  the  upper  jaw  for  the  removal  of  nasopharyngeal 
oolypi  was  formerly  performed  very  frequently,  but  is  now  abandoned ; 
although  an  excellent  exposure  was  secured,  the  operation  itself  presents 
so  many  dangerous  features  that  it  does  not  appear  warranted  for 
tumors  which  only  in  a  very  restricted  sense  can  be  considered  malignant. 
To  a  lesser  degree  this  also  applies  to  the  temporary  resection  of  the 
upper  jaw. 

The  operations  just  noted  and  a  few  others  are  more  fully  discussed 
elsewhere.  It  is  only  necessary  to  mention  that  for  the  exposure  of 
the  posterior  part  of  the  nose  and  the  nasopharyngeal  space  a  maxillary 
(802) 
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opening  may  be  secured  by  the  permanent  or  temporary  resection  of 
the  upper  jaw,  an  intermaxillary  passage  by  separating  and  forcing 
apart  the  two  superior  maxillae,  and  finally  a  palatal  opening  by  dividing 
the  soft  and  eventually  resecting  the  hard  palate.  In  this  connection 
attention  should  be  called  to  the  method  of  resecting  the  malar  bone 
for  reaching  the  retromaxillary  prolongations  of  nasopharyngeal  polypi, 
which  has  already  been  mentioned.  This  procedure  also  affords  a 
favorable  access  to  malignant  tumors  on  the  lateral  wall  of  the  naso- 
pharynx which  have  invaded  the  neighboring  soft  parts  and  the  posterior 
wall  of  the  maxillary  antrum. 


OPERATIONS  WHICH  INCLUDE  THE  SPLITTING  OR  THE  FORMA- 
TION OF  FLAPS  OF  THE  NASAL  SOFT  PARTS. 

The  simple  procedure  of  splitting  the  nose  along  or  near  the  median 
line  has  been  employed  since  the  time  of  Hippocrates.  Quite  as  simple 
is  the  separation  of  the  alee  at  their  line  of  insertion,  as  recommended 
by  Garengeot  and  Wutzer;  the  exposure  is  equally  good  and  the  result- 
ing scar  less  noticeable  than  in  the  Hippocratic  method;  but  neither 
affords  a  better  view  of  the  interior  of  the  nose  than  that  which  may 
be  secured  with  the  skilled  use  of  the  speculum. 

The  operation  of  Rouge  provides  a  somewhat  readier  access  and 
avoids  outward  scars.  The  upper  lip  is  separated  from  the  jaw  by  an 
incision  carried  through  the  mucous  membrane  where  the  latter  is 
reflected  from  the  alveolar  process.  The  incision  is  then  carried  sub- 
cutaneously  through  the  septum  and  the  line  of  insertion  of  the  alse  up 
to  the  bridge  of  the  nose.  The  entire  soft  parts  of  the  nose  together 
with  the  lip  may  then  be  reflected  upward.  This  procedure  is  accom- 
panied by  considerable  hemorrhage,  and,  moreover,  provides  a  com- 
munication between  the  seat  of  operation  in  the  nose  and  the  oral 
cavity  which  may  have  an  unfavorable  influence  on  the  process  of 
healing. 

The  same  objection  applies  to  the  method  of  Furneaux  Jordan,  which 
has  been  specially  recommended  by  v.  Baracz.  The  upper  lip  and  the 
cartilaginous  skeleton  are  divided  near  the  median  line  and  the  entire 
flap  of  tissue  dissected  free  and  reflected  to  one  side.  The  same  pro- 
cedure is  then  carried  out  on  the  other  side.  If  the  median  incision  is 
continued  upward  to  the  root  of  the  nose  this  method  may  be  combined 
with  that  of  Linhart,  which  is  about  to  be  described. 

If  the  method  of  Castex  is  employed  it  does  not  become  necessary  to 
open  the  oral  cavity.  The  alae  are  separated  at  the  boundaries  of  the 
apertura  pyriformis,  the  septum  cut  through  in  the  same  plane,  and  then 
the  entire  cartilaginous  part  of  the  nose  reflected  upward. 

All  these  methods,  however,  afford  a  restricted  view  of  the  depths  of 
the  nose.  A  much  better  exposure  is  secured  by  a  resection  of  the  bony 
framework. 
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OPERATIONS    WHICH    INCLUDE    THE    SPLITTING    AND    REFLEC- 
TION OF  THE  ENTIRE  NOSE. 

Splitting  the  hard  and  soft  parts  of  the  external  nose  along  the  median 
line  is  merely  a  further  elaboration  of  the  method  of  Hippocrates. 
There  are  many  variations  in  the  technic  of  this  operation,  and  it  is 
often  combined  with  other  preliminary  procedures.  Konig  recommends 
the  method  of  Linhart.  Here,  after  dividing  the  skin  and  the  cartil- 
aginous part  of  the  nose  close  to  the  median  line,  the  nasal  bones  are 
separated  from  their  attachments  to  the  frontal  bones,  and  the  nasal 
process  of  the  superior  maxilla  is  resected  with  a  chisel  or  a  saw.  The 
outer  coverings  are  left  in  place.  A  periosteal  elevator  is  then  intro- 
duced into  the  split,  and  by  causing  a  fracture  in  the  region  of  the 
lachrymal  bone  the  entire  half  of  the  nose  may  be  reflected  outward. 
If  necessary,  the  same  procedure  may  be  carried  out  on  the  other  side. 
In  many  of  these  operations  the  Kuzy-Gigli  wire  saw  may  be  employed 
with  advantage. 

Of  the  methods  for  the  reflection  of  the  entire  nose,  that  devised  by 
Chassaignac,  and  more  completely  described  by  P.  v.  Brims,  is  the 
most  favorably  known.  The  incision  is  carried  from  the  inner  canthus 
of  the  eye  across  the  bridge  of  the  nose,  and  then  encircling  the  entire 
nose  at  its  line  of  insertion  ends  at  the  ala  of  the  side  where  it  started. 
The  skeletal  parts  of  the  nose  and  the  septum  are  divided  with  a 
saw  or  chisel,  and  the  resected  nose  may  then  be  reflected  to  the  opposite 
side.  As  this  osteoplastic  flap  is  very  well  nourished,  it  may  remain 
reflected  for  a  period  sufficiently  long  to  allow  for  a  more  or  less  con- 
tinued observation  of  the  seat  of  operation,  and  may  then  be  sutured 
secondarily. 

In  the  method  of  Oilier  the  nose  remains  fixed  at  its  lower  line  of 
insertion,  the  incision  encircling  the  nose  from  one  ala  to  the  other. 
The  nasal  processes  of  both  superior  maxillae  and  the  septum  are  then 
cut  through  in  the  plane  of  this  incision  with  a  wire  saw.  As  a  rule, 
further  separation  of  the  cartilaginous  parts  is  not  necessary,  but  the 
nose  may  now  be  readily  reflected  downward.  One  of  the  disagreeable 
features  of  the  method  is  that  the  flap  is  very  much  in  the  way,  inter- 
feres with  narcosis,  and  is  apt  to  become  infected  from  the  mouth. 
The  cosmetic  result,  moreover,  is  not  very  favorable  as  a  rule. 

Of  the  methods  which  are  concerned  with  the  exposure  of  the  upper 
and  posterior  parts  of  the  nasal  cavity,  the  most  important  one  consists 
of  the  temporary  resection  of  the  nasal  bones  and  the  nasal  processes 
of  the  maxillae.  In  doing  this  operation  v.  Langenbeck  carries  an 
incision  from  the  middle  of  the  glabella  to  the  end  of  the  nasal  bones, 
and  from  this  point  along  the  apertura  pyriformis  to  the  ala.  The 
resulting  skin-flap  is  separated  without  injury  to  the  periosteum,  the 
nasal  bones  are  freed  from  each  other,  and  the  nasal  process  cut  through 
along  its  base  down  to  the  orbit  by  means  of  a  wire  saw  introduced 
through  the  apertura  pyriformis.  The  nasal  process  and  the  nasal  bone, 
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which  are  still  connected  with  the  periosteum  and  the  mucous  mem- 
brane, may  then  be  reflected  outward  and  later  replaced. 

Closely  related  to  this  method  are  those  recommended  by  Killian 
and  A.  Barth  for  the  purpose  of  opening  the  frontal  sinus  and  the 
ethmoid  cells,  which  have  been  discussed  elsewhere.  A  better  exposure 
of  the  upper  part  of  the  nose  may  be  secured  if,  in  addition  to  this  pro- 
cedure, an  osteoplastic  flap  is  made  of  the  anterior  wall  of  the  frontal 
sinus  and  reflected  upward  together  with  the  nasal  bones. 

The  method  of  Gussenbauer  permits  an  exposure  of  both  sides  of 
the  nose.  The  incision  extends  from  the  middle  of  the  eyebrow  along 
the  edge  of  the  orbit  to  the  nasal  process  of  the  superior  maxilla,  then 
across  the  nose  on  a  line  with  the  origin  of  the  nasal  bones,  and  is  con- 
tinued to  a  corresponding  point  on  the  other  side.  Both  nasal  pro- 
cesses are  chiselled  through  to  the  orbital  margin  and  separated  together 
with  the  lachrymal  bones,  the  orbital  plate  of  the  ethmoid,  and  the 
nasal  process  of  the  frontal  bone,  and  finally  the  perpendicular  plate 
of  the  ethmoid  to  its  line  of  junction  with  the  vomer.  The  entire  wedge- 
shaped  flap  of  bone  may  then  be  reflected  upward,  affording  an  expo- 
sure of  the  upper  precincts  of  the  nose  of  a  varied  degree  which  depends 
largely  on  the  anatomical  relations.  For  the  purpose  of  also  exposing 
the  frontal  sinus,  Winkler  proposes  a  continuation  of  the  incision  upward 
at  each  end  of  the  wound,  which  readily  permits  a  resection  of  the 
anterior  wall. 

A  result  similar  to  that  secured  by  the  method  of  Gussenbauer  is 
gained  by  a  modification  of  the  temporary  resection  devised  by  Chas- 
saignac-Bruns,  which  is  described  by  Kuster.  In  this  the  cartilaginous 
part  of  the  nose  is  severed  from  the  bony  part  by  a  transverse  incision. 
The  former  remains  in  situ,  the  latter  is  separated  by  the  same  incisions 
as  in  the  previous  method,  and  reflected  to  one  side. 

The  numerous  combinations  which  it  is  possible  to  make  aside  from 
those  already  mentioned  cannot  all  be  described  here.  Neither  is  it 
in  place  to  discuss  the  indications  and  contraindications  for  each 
method.  The  choice  must  be  left  to  the  surgeon,  who  is  to  be  governed 
entirely  by  the  extent  and  the  locality  of  the  disease.  In  general  it 
may  be  said  that  only  those  methods  are  of  value  in  which  the  bony 
framework  of  the  nose  is  included;  but  they  are  coupled  with  the  dis- 
advantage of  being  attended  with  more  bleeding  than  those  which 
involve  the  soft  parts  only.  The  hemorrhage  is  especially  profuse  in 
the  resection  of  the  ethmoid  cells,  and  must  be  checked  by  tamponade 
before  the  removal  of  the  tumor  itself  can  be  proceeded  with.  Moist- 
ening the  tampons  with  hydrogen  peroxide  may  be  of  value  in  this 
case.  If,  as  in  the  case  of  very  vascular  tumors,  much  bleeding  is 
expected,  it  is  well  to  pack  the  nasopharyngeal  space  in  order  to  prevent 
the  influx  of  blood  into  the  pharynx  and  trachea. 
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CHAPTER  XXVI. 

MALFORMATIONS   AND  CONGENITAL   DISEASES  OF  THE  MOUTH 

AND  TONGUE. 

THE  formation  of  branchial  clefts  has  been  discussed  in  preceding 
chapters.  Mention  was  also  made  of  synchylia  and  microstoma,  and  of 
the  double  lip.  The  congenital  tumors  of  the  blood-  and  lymph-vessels, 
the  cysts,  and  several  other  tumors  of  a  teratoid  and  sarcomatous  nature, 
will  be  considered  when  treating  of  neoplasms  of  the  mouth.  The  follow- 
ing conditions  may  be  appropriately  discussed  at  this  point :  absence  of 
the  entire  tongue,  the  cleft  tongue,  the  adherent  tongue,  ankyloglosson, 
the  abnormally  long  tongue,  and  certain  cases  of  epignathy. 

Jussieu  (1618)  observed  a  case  of  total  absence  of  the  tongue  in  a  girl 
of  fifteen  years,  the  locality  being  occupied  by  a  small  flat  wart-like 
papilla.  Spiller  (1816)  saw  a  similar  condition  in  a  newborn  infant,  in 
which  there  was  also  a  cleft  palate. 

Griffith  has  seen  a  case  in  which  in  connection  with  other  defects  in 
the  oral  cavity  the  greater  part  of  the  tongue  was  missing.  The  gums 
were  confluent  with  the  cheeks,  the  hard  palate  was  cleft,  and  only  the 
posterior  section  of  the  tongue  remained  as  a  stump. 

These  observations  seem  plausible  enough  if  it  is  assumed  that  the 
defects  are  produced  by  the  formation  of  amniotic  bands  and  adhesions 
which  restrain  and  interfere  with  the  development  of  the  embryonal  fis- 
sures. In  a  case  reported  by  Welde,  and  figured  in  Ahlfeld's  atlas,  the 
fetal  membranes  are  shown  adhering  not  only  to  the  edges  of  the  facial 
cleft,  but  also  to  the  tongue.  The  malformations  of  the  upper  half  of  the 
face  do  not  affect  the  tongue,  the  latter  being  more  often  involved  in  the 
rare  condition  known  as  "agnathy"  (Ahlfeld). 

A  preparation  in  Ahlfeld's  collection  shows  the  face  apparently  made 
up  of  two  halves  which  have  failed  to  come  together  below  the  level  of 
the  nose.  The  tongue  and  both  the  upper  and  the  lower  jaw  are  divided 
in  the  median  line. 

As  a  rule  the  bifid  tongue  is  always  seen  in  cases  of  agnathy.  An 
exception  to  this  is  reported  by  Parise,  who  saw  a  case  in  which  the 
lower  jaw  was  divided  and  the  tongue  split  down  the  median  line.  Pooley 
records  a  similar  case. 

The  congenital  bifid  tongue  can  be  readily  distinguished  from  that 
which  is  the  seat  of  a  sclerotic  syphilitic  glossitis,  although  deep  furrows 
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may  be  present  in  the  latter  case.  The  bifid  tongue  is  soft  and  is  every- 
where covered,  including  the  edges  and  the  furrows,  with  perfectly 
normal  epithelium.  The  fissures  in  a  syphilitic  tongue  may  also  be 
found  in  the  median  line,  but  in  addition  there  are  others  running  in 
various  directions,  some  of  which  are  cicatrized,  and  others  are  still  sur- 
rounded by  indurated  areas  and  ulcerations.  When  there  is  any  mucous 
membrane  present,  it  is  red  and  glistening  in  appearance,  for  the  papillae 
are  absent. 

Another  congenital  condition  is  that  known  as  "  lingua  plicata"  or 
"dissecata."  The  tongue  is  always  moderately  enlarged,  but  the  uniform 
and  smooth  surface  has  disappeared,  and  instead  there  are  present  a 
number  of  longitudinal  and  transverse  folds.  The  mucous  membrane 
is  unchanged  and  the  parenchyma  retains  its  soft  character. 

The  term  ''adherent  tongue"  refers  to  a  coalescence  between  the 
inferior  surface  of  the  tongue  and  the  floor  of  the  mouth,  or  to  a  condi- 
tion in  which  there  are  bands  present  which  bind  it  to  the  inner  surface 
of  the  mandible.  Such  bands  may  be  attached  merely  to  the  edge  of  the 
tongue.  In  extremely  rare  cases  a  band  of  tissue  may  extend  from  the 
tongue  across  the  alveolar  border  to  the  cheek. 

A  union  between  the  epithelium  of  the  tongue  and  the  floor  of  the  mouth 
is  often  found ;  it  is  very  delicate  in  most  cases,  and  similar  to  the  adhe- 
sions which  occur  between  the  labia  of  newly  born  girl  babies.  In  these 
cases  the  adhesion  may  be  readily  broken  up  with  the  finger  or  a  spatula. 
Tougher  bands  and  adhesions  may  be  cut  with  scissors.  The  constant 
movements  of  the  tongue  usually  prevent  the  formation  of  fresh  adhe- 
sions; but  in  case  they  threaten,  it  is  well  to  break  them  up  daily  with  the 
finger. 

Bands  between  the  cheek  and  the  gums,  as  described  by  Volkmann, 
occur  but  rarely. 

The  most  widely  known  form  of  lingual  deformity  is  that  produced 
by  a  large  and  anteriorly  displaced  frenum  (ankyloglosson).  During 
the  protrusion  of  the  tongue  the  point  is  turned  downward,  and  the  act 
of  suckling  cannot  be  successfully  accomplished  by  a  nursing  child.  The 
importance  of  this  condition  is  often  overestimated  by  mothers  and 
nurses.  If  the  finger  can  be  introduced  beneath  the  tongue  and  the 
latter  pulled  forward  over  the  alveolar  border,  an  incision  of  the  frenum 
is  unnecessary.  If  required,  the  frenum  can  be  cut  with  a  Cooper  scis- 
sors. The  bleeding  is  slight  and  readily  controlled  with  a  gauze  tampon. 
A  history  of  haemophilia  in  the  family  naturally  excludes  any  operative 
procedure. 

In  1742  Petit  reported  in  the  memoirs  of  the  newly  found  surgical 
academy  3  cases  in  which  an  abnormally  long  tongue  served  as  a  con- 
stant menace  from  the  danger  of  swallowing  the  same.  Two  of  these 
children  were  actually  suffocated.  The  possibility  of  suicide  by  aspira- 
tion of  the  tongue  has  often  been  discussed  in  forensic  medicine.  Autopsy 
always  fails  to  reveal  the  condition,  as  the  tongue  sinks  into  place  after 
death,  and  most  of  these  cases  can  be  explained  on  other  grounds. 

The  presence  of  a  pure  muscular  macroglossia  in  the  newborn  has 
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been  asserted,  but  it  is  difficult  to  substantiate  this  statement,  as  only 
small  isolated  pieces  of  the  tongue  can  be  examined.  Bundles  of  hyper- 
trophied  muscle-fibres  are  also  found  in  a  typical  macroglossia  which  is 
dependent  on  a  lymphatic  hyperplasia. 

Girod  describes  a  case  in  which  the  tongue  was  so  long  that  it  could 
be  extended  about  7  cm.  beyond  the  line  of  the  incisor  teeth.  No  changes 
were  evident  in  either  the  mucous  membrane  or  the  parenchyma. 

In  the  few  cases  in  which  an  attempt  has  been  made  to  remove  a  pro- 
jecting epignathus  which  interfered  to  some  extent  with  the  respiration 
of  the  newborn  infant,  very  complex  accessory  structures  were  found,  so 
that  the  excision  was  attended  with  difficulty  and  was  usually  unsuc- 
cessful. The  only  case  reported  as  ending  successfully  is  that  of  Son- 
nenburg. 


CHAPTER  XXVII. 

INJURIES  OF  THE  MOUTH. 

WOUNDS,  BUENS,    AND    SCALDS    OF    THE   MUCOUS   MEMBRANE 

OF  THE  MOUTH. 

IN  considering  wounds  of  the  oral  mucosa,  only  those  are  worthy 
of  attention  which  are  connected  with  wounds  of  the  lips,  cheeks,  nose, 
maxillae,  and  nasal  cavity,  it  being  immaterial  whether  the  object  in- 
flicting the  same  proceeded  from  the  face  or  from  the  oral  cavity.  Bullet- 
wounds  in  the  mouth  cause  the  most  extensive  lacerations  of  the  mucous 
membrane  of  the  tongue,  cheeks,,  and  gums.  Of  force  applied  externally, 
blows  dealt  with  the  fist  occur  very  frequently,  and  may,  without  break- 
ing the  skin,  knock  out  the  teeth  and  cause  a  fracture  of  the  alveolar 
processes.  In  such  a  case  the  gums  are  also  lacerated. 

Wounds  limited  to  the  mucous  membrane  are  frequently  seen  in 
children  who  have  fallen  while  holding  in  the  mouth  some  pointed 
object  which  has  been  forced  into  the  cheeks,  the  floor  of  the  mouth, 
or  the  soft  palate.  These  small  wounds  heal  rapidly  after  the  removal 
of  the  foreign  body.  In  spite  of  the  numerous  saprophytic  and  patho- 
genic organisms  which  inhabit  the  oral  cavity,  the  repair  of  these  small 
wounds,  erosions,  and  deficiencies  in  the  epithelial  coverings  takes  place 
rapidly.  The  same  applies  to  wounds  of  the  gums,  even  the  irregular 
ones  resulting  from  the  extraction  of  teeth,  healing  without  further 
disturbances.  For  this  reason  but  little  attention  need  be  paid  to  the 
accidental  wounds  inflicted  during  the  act  of  eating  by  bits  of  bone,  etc., 
in  the  food  or  to  the  slight  contusions  and  lacerations  caused  by  the 
teeth  in  mastication. 

Yet  severe  arid  even  fatal  infections  following  wounds  of  the  mucous 
membrane  are  seen,  especially  if  these  are  complicated  by  injuries  of 
the  bones.  As  long  as  the  mucosa  is  intact  the  presence  of  pathogenic 
organisms  in  the  mouth  does  not  do  harm,  but  the  slightest  injury  may 
afford  a  point  of  entrance  for  these  germs.  It  has  often  been  observed 
that  the  extraction  of  a  tooth  may  be  followed  by  traumatic  osteo- 
myelitis of  the  maxilla,  and  the  pus  may  creep  along  the  bone  to  the 
base  of  the  skull  and  even  enter  the  cranial  cavity.  Miller  has  tabulated 
60  cases  of  this  character,  but  in  almost  all  the  bone  was  either  injured 
or  exposed.  Superficial  abrasions  of  the  gums  are  rarely  succeeded  by 
such  consequences,  and  this  seems  the  more  remarkable,  as  small  wounds 
on  the  fingers  of  dentists  inflicted  by  the  ragged  edge  of  a  tooth  are 
often  followed  by  a  rapidly  spreading  phlegmonous  inflammation.  This 
is  undoubtedly  caused  by  the  streptococci  present  on  the  tooth.  Injuries 
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of  the  tongue  are  frequently  caused  by  these  ragged  teeth,  but  they  are 
seldom  followed  by  serious  results.  Rosenthal  has  shown  that  from 
two  drops  of  10  c.c.  of  water  used  to  flush  out  the  mouth,  at  least  one 
hundred,  and  often  twelve  hundred  colonies  of  bacteria  developed  on  a 
proper  culture-medium.  Black  in  10  cases  found  Staphylococcus  pyogenes 
aureus  present  in  7  and  the  albus  and  the  streptococcus  in  3.  It  is 
evident  therefore  that  the  smallest  wounds  of  the  mucosa  are  constantly 
brought  in  contact  with  a  large  number  of  pyogenic  germs,  and  yet 
inflammation  rarely  occurs.  For  this  reason  a  relative  immunity  of  the 
oral  mucous  membrane  has  often  been  spoken  of  and  accounted  for 
on  various  grounds.  It  has  been  assumed  that  there  is  present  an 
antagonistic  condition  between  the  numerous  saprophytes  and  the  more 
sparsely  represented  pathogenic  bacteria;  that  the  stream  of  saliva  is 
constantly  flushing  away  whatever  may  be  adherent  to  the  epithelium; 
that  the  oral  secretion  possesses  bactericidal  properties  (which  have 
never  been  conclusively  proved  however);  that  certain  leucocytes  are 
endowed  with  specific  influences;  that  the  virulence  of  bacteria  varies 
greatly.  These  are  among  the  numerous  theories  proposed  in  expla- 
nation of  this  condition,  but  all  are  more  or  less  unsatisfactory,  and 
the  fact  remains  that  the  enormous  numbers  of  micro-organisms  found 
on  the  oral  mucosa  only  cause  infection  in  exceptional  cases;  whereas 
if  they  gain  access  even  in  the  slightest  degree  to  an  operative  wound, 
the  aseptic  condition  of  the  latter  is  at  once  brought  to  an  end. 

As  wounds  of  the  oral  cavity  are  well  protected  against  infection,  it 
is  questionable  whether  the  attempt  to  disinfect  the  mouth  thoroughly 
before  operation  has  any  practical  value.  Undoubtedly  the  mechanical 
cleansing  of  the  mouth  by  washes  and  gargles,  and  the  brushing  of  the 
teeth,  are  of  the  first  importance.  It  may  be  assumed,  moreover,  that 
the  daily  cleansing  of  the  mouth  has  a  certain  prophylactic  value  in 
regard  to  wounds  of  the  tongue  and  cheeks. 

The  author's  method  for  disinfecting  the  mouth  before  operation  or 
in  the  presence  of  an  accidental  wound,  in  order  to  prevent  infection, 
is  as  follows :  The  mechanical  cleansing  of  the  field  includes  a  thorough 
wiping  of  the  mucous  membrane  covering  the  gums  and  cheeks,  and 
also  the  surface  of  the  tongue,  with  a  cotton  swab  dipped  in  normal 
salt  solution.  This  is  followed  by  a  thorough  rinsing  of  the  mouth, 
for  which  the  most  suitable  fluid  is  a  solution  of  mercuric  chloride  in 
the  strength  of  0.5 : 5000  to  1 :  5000.  The  author  believes  it  is  harm- 
ful to  do  more;  too  much  friction  and  the  application  of  alcohol,  ether, 
or  tincture  of  iodine  produces  an  irritation  which  is  very  apt  to  lead 
to  a  stomatitis. 

The  presence  of  an  inflammation  of  the  mucous  membrane  always 
increases  the  virulence  of  the  bacteria  inhabiting  the  mouth.  After 
operations,  and  the  author  refers  particularly  to  those  on  the  tongue, 
and  excepts  those  of  the  teeth  and  maxillae,  it  is  therefore  advisable  to 
do  even  less.  He  is  contented  with  irrigations  of  normal  salt  solution, 
to  which  may  be  added  as  a  deodorant  a  quantity  of  hydrogen  peroxide. 
The  latter  seems  preferable  to  the  formerly  much  vaunted  potassium 
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permanganate.  The  author  has  never  seen  any  advantage  in  using 
chloride  of  lime,  the  various  odorous  and  non-odorous  antiseptics,  or 
the  ethereal  oils,  but  has  always  feared  a  harmful  effect  on  a  fresh 
wound.  For  the  large  cavities  which  result  from  operations  on  the 
tongue  or  the  floor  of  the  mouth  he  prefers  the  firm  and  careful  tam- 
ponade  with  iodoform  gauze. 

As  previously  noted,  a  pointed  tool,  pin,  or  similar  object  held  in  the 
mouth  may  accidentally  penetrate  the  tongue.  A  fish-bone  may  cause 
lacerations,  and  usually  becomes  embedded  near  the  base  of  the  tongue. 
Foreign  bodies  in  certain  instances  pass  beyond  the  tongue.  Cooper 
mentions  a  case  in  which  the  mouth-piece  of  a  pipe  was  forced  by  a  blow 
into  the  internal  carotid  and  in  which  the  resulting  hemorrhage  was 
fatal. 

Incised  wounds  of  the  tongue  are  sometimes  caused  by  a  table-knife 
improperly  used.  Children  often  inflict  deep  cuts  on  the  tongue  and 
lips  with  a  blade  of  grass  drawn  back  and  forth  between  the  teeth  in 
play. 

Blunt  objects  which  wound  the  tongue  are  either  projectiles  or  frag- 
ments of  the  fractured  inferior  maxilla,  or  the  teeth.  Wounds  caused 
by  the  teeth  are  the  most  frequent. 

In  every  institution  for  epileptics  recent  and  healed  wounds  of  the 
tongue  are  commonly  seen,  having  been  inflicted  during  the  clonic 
spasms.  The  edge  of  the  tongue  is  usually  involved,  and  the  resulting 
white  scars  are  often  plentiful  in  old  cases  and  serve  as  an  indication 
of  the  severity  and  duration  of  the  disease.  More  extensive  lacerations 
are  sometimes  found  in  tetanus,  large  sections  of  the  tongue  remaining 
attached  only  by  a  small  band  of  tissue.  In  other  instances  a  blow  is 
struck  on  the  lower  jaw  at  a  moment  when  the  tongue  is  extended,  the 
teeth  may  penetrate  the  substance  of  the  tongue  to  a  greater  or  less 
extent,  and  some  may  occasionally  be  broken  off  and  remain  embedded. 
A  case  is  reported  by  Vilches  in  which  the  free  edge  of  the  inferior 
maxilla  almost  amputated  the  anterior  section  of  the  tongue  in  an  infant 
that  had  fallen  and  struck  on  its  chin. 

The  most  serious  consequence  of  extensive  and  deep  wounds  of  the 
tongue  is  hemorrhage.  The  danger  may  be  due  to  the  actual  loss  of 
blood,  to  the  influx  of  blood  into  the  respiratory  passages,  or  to  the 
extensive  infiltration  of  the  soft,  distensible  tongue  parenchyma  with 
blood.  It  is  essential  therefore  to  stop  immediately  all  bleeding  in  fresh 
wounds.  The  tongue  should  be  drawn  forward,  the  wound  thoroughly 
dried  out,  and  the  spurting  vessel  seized  and  ligated.  Superficial  hemor- 
rhage may  be  stopped  by  suture;  that  deeper  and  less  accessible  some- 
times calls  for  tamponade.  Infiltrations  or  true  hsematomata  of  the 
tongue  are  only  recognized  in  from  one  to  three  days  after  the  wound 
is  inflicted,  by  a  considerable  swelling  which  steadily  increases  in  size. 
It  then  becomes  necessary  to  reopen  the  wound,  turn  out  the  coagula, 
and  to  tampon. 

In  two  cases  of.  attempted  suicide  by  shooting  in  which  the  bullet 
entered  the  submental  region  and  caused  extreme  laceration  of  the 
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tongue,  the  author  found  it  necessary  to  perform  a  preliminary  trache- 
otomy, and  then  sutured  the  wounds  in  the  tongue.  The  author  desires 
to  recommend  this  procedure  in  all  cases  of  serious  hemorrhage  from 
the  posterior  part  of  the  tongue  before  any  reparative  measures  are 
attempted.  While  the  operation  is  being  conducted  in  the  mouth  the 
tampon-can nula  may  be  inserted,  which  may  be  replaced  by  an  ordinary 
double  tube.  In  a  few  days  after  the  inflammation  and  the  oedema 
have  subsided  the  latter  may  be  removed. 

Recent  hemorrhage  may  ordinarily  be  controlled  in  the  wound  itself. 
This  does  not  apply,  however,  to  the  secondary  hemorrhages.  Here 
the  forceps  and  clamps  cannot  secure  a  hold  in  the  friable  inflammatory 
tissue.  It  then  becomes  necessary  to  tie  off  the  lingual  artery.  Bullet- 
wounds  have  even  necessitated  ligation  of  the  carotid. 

Wounds  of  the  tongue  may  be  complicated  by  the  retention  of  foreign 
bodies.  Fish-bones  and  needles  constitute  the  larger  number  of  these. 
Teeth  and  projectiles  have  been  known  to  remain  embedded  in  the 
tongue  for  a  considerable  time  without  having  caused  pain  or  noticeable 
swelling.  Usually  they  lead  to  the  formation  of  abscesses  or  produce 
ulcerations,  and  may  at  times  be  confused  with  a  benign  tumor,  as  they 
simply  present  a  hard  nodule  in  the  tongue  which  may  remain  in  evidence 
for  years.  Foreign  bodies,  whether  diagnosticated  early  or  late,  should 
always  be  extracted,  an  incision  being  made  for  their  exposure  if  neces- 
sary. 

All  recent  wounds  of  the  tongue,  even  if  they  are  extensively  lacerated, 
should  be  sutured,  for,  as  already  noted,  most  wounds  of  the  mouth 
usually  heal  quite  rapidly  and  without  suppuration.  The  author  has 
given  up  the  use  of  mouth-washes  in  these  cases  during  the  period  of 
healing.  The  tongue  may  at  first  be  coated  with  a  thick  white  fur, 
but  this  disappears  in  a  short  time  and  interferes  in  no  way  with  the 
process  of  repair.  The  presence  of  a  tenacious  mucous  secretion  on 
the  lips  may  call  for  a  cleansing  of  the  mouth,  but  in  no  case  should 
irritating  antiseptics  be  employed;  it  is  better  to  use  normal  salt  solution 
with  the  addition  of  hydrogen  peroxide  in  the  proportion  of  about  4: 1. 

Brief  mention  may  be  made  here  of  the  stings  of  bees  and  wasps, 
which  may  be  accidentally  introduced  into  the  mouth  on  articles  of 
food.  The  tongue  may  swell  rapidly  and  attain  such  a  large  size  that 
tracheotomy  need  sometimes  be  considered.  In  rare  instances  in  which 
snake-charmers  have  been  bitten  by  vipers  introduced  into  the  mouth 
the  immediate  danger  to  life  was  proportionately  greater.  The  enlarge- 
ment due  to  the  stings  of  wasps  usually  resolves  quite  rapidly. 

The  traumatic  but  not  necessarily  acute  lesions  of  the  tongue  also 
include  the  ulceration  which  accompanies  dentition  and  pertussis  in 
children  and  the  decubital  ulcers  of  adults. 

In  infants  in  whom  the  lower  incisors  appear  early  or  in  whom  they 
are  already  present  at  birth,  there  is  usually  present  at  the  point  where 
the  frenum  is  inserted  into  the  tongue  an  elongated  ulcer  with  a  dirty 
yellow  base.  This  is  caused  by  the  rubbing  of  the  frenum  against  the 
teeth,  and  does  not  occur  otherwise.  The  application  of  a  25  per  cent. 
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solution  of  silver  nitrate,  which  is  quickly  neutralized  by  the  milk,  or 
a  drop  of  tincture  of  myrrh,  is  ordinarily  sufficient  to  cause  the  ulcer 
to  heal.  This  also  results  spontaneously  when  the  teeth  in  the  course 
of  two  weeks  rise  further  above  the  level  of  the  gums. 

The  ulcer  found  in  children  with  pertussis  is  due  to  a  similar  cause: 
the  tongue  during  the  coughing-spell  being  constantly  rubbed  against 
the  lower  teeth.  It  is  found  along  the  frenum  or  sometimes  on  the  under 
side  of  the  tongue. 

Long-continued  pressure  combined  with  friction  is  apt  to  affect  the 
edge  of  the  tongue  where  it  comes  in  contact  with  a  broken  tooth  or  an 
improperly  fitted  dental  plate.  If  any  swelling  occurs,  the  teeth  leave 
an  impression  in  the  form  of  transverse  furrows.  As  the  swelling  sub- 
sides these  furrows  disappear;  but  if  the  increase  in  size  is  a  constant 
one,  they  are  prone  to  remain.  Inward  displacement  of  a  tooth  or 
excessive  deposits  of  tartar  may  produce  a  pit-like  depression  even  in 
a  normal  tongue.  These  regions  are  often  the  seat  of  sensitive  excoria- 
tions. Ragged  and  sharp  teeth  cause  even  more  irritation  and  injury 
to  the  edge  of  the  tongue,  producing  a  chronic  inflammatory  induration 
or  the  so-called  decubital  ulcer.  Very  often  the  history  of  these  cases 
discloses  a  previous  transitory  superficial  inflammation  of  the  tongue, 
and  probably  during  this  time  the  swollen  organ  was  brought  into  more 
intimate  contact  with  the  ragged,  carious  teeth.  The  induration  in  this 
condition  is  circumscribed,  quite  hard,  and  becomes  painful  during 
mastication,  swallowing,  and  speaking.  It  is  at  first  superficial,  but 
later  becomes  deeper  and  seldom  attains  a  larger  size  than  that  of  a 
pea  or  hazelnut.  At  the  summit  there  appears  a  flat  or  a  crater-like 
ulcer  with  a  foul  base.  Its  site  on  the  free  edge  of  the  tongue,  the 
sensitiveness,  the  induration,  and  the  funnel-shaped  character  of  the 
ulcer  readily  leads  to  a  suspicion  of  a  beginning  carcinoma.  The  fact 
that  an  indurated  ulcer  is  found  opposite  a  bad  tooth,  and  that  it  resolves 
as  soon  as  the  irritating  cause  is  removed,  must  always  be  given  due 
weight  and  consideration. 

A  discussion  of  the  effects  of  exploding  gases  may  be  admitted  here, 
as  the  preponderating  symptoms  are  those  of  the  lacerated  and  crushed 
wounds. 

Burns  of  the  mouth  result  from  contact  with  heated  objects,  usually 
hot  fluids  or  steam.  The  elastic  character  of  steam  streaming  from  a 
boiler,  or  freed  from  it  by  an  explosion,  forces  it  into  the  mouth,  nose, 
and  pharynx,  from  which  it  may  be  inspired  into  the  deeper  air-passages. 
Therefore  we  usually  find  after  boiler  explosions,  in  addition  to  the  exten- 
sive burns  of  the  skin,  severe  scalding  of  the  mouth  and  pharynx,  which 
may  also  extend  back  of  the  epiglottis  into  the  larynx.  The  anatomical 
changes  in  the  mucosa  are  similar  to  those  which  result  from  the  swal- 
lowing of  hot  fluids.  The  general  use  of  the  samovar  in  Russia  leads  to 
the  report  of  numerous  cases  of  burns  of  the  mouth  in  children  who  have 
applied  the  lips  to  the  spout  of  this  utensil.  Of  objects  which  cause  burns 
the  most  frequent  are  hot  food  substances  or  the  lighted  end  of  a  cigar 
thrust  into  the  mouth  by  mistake.  Pitts  (St.  Thomas'  Hospital,  Lon- 
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don)  reports  that  of  77  cases  of  burns  in  children,  67  resulted  from  the 
inhalation  of  hot  steam  or  the  drinking  of  boiling  water  from  the  spout 
of  a  tea-kettle,  and  in  only  10  were  they  caused  by  the  ingestion  of  other 
hot  foods  or  drinks.  Even  severe  burns  of  the  mouth  would  be  far  less 
dangerous  if  they  did  not  extend  deeper  and  involve  the  oesophagus  and 
stomach,  and  more  particularly  the  larynx.  The  latter  is  really  more 
often  affected  than  the  digestive  tract.  This  is  explained  by  the  fact 
that  the  ingestion  of  hot  fluids  induces  an  immediate  retching,  and  the 
substance  is  expelled  before  it  has  entered  the  oesophagus,  but  has  never- 
theless remained  sufficiently  long  in  contact  with  the  entrance  of  the 
larynx  to  leave  its  traces.  In  the  cases  reported  by  Pitts  this  complica- 
tion was  always  present,  the  epiglottis,  the  arytenoid  folds,  and  the 
mucous  membrane  being  scalded.  Instances  are  not  uncommon  in 
which  no  traces  of  a  burn  can  be  detected  on  the  tongue  or  any  part  of 
the  mouth,  but  yet  after  the  ingestion  of  very  hot  liquids  patients  may 
suffer  from  oedema  of  the  epiglottis.  The  laryngeal  lesion  is  usually  the 
most  prominent  symptom,  and  on  it  the  degree  of  the  danger  depends;  in 
Pitts'  series  of  cases  tracheotomy  was  found  necessary  in  23. 

The  first  symptom  of  scalding  is  the  severe  pain,  which  in  children 
may  often  produce  convulsions.  The  pain  soon  disappears,  however, 
but  swallowing  remains  a  matter  of  difficulty  for  some  time.  Cold  water 
and  bits  of  ice  afford  the  greatest  relief.  In  the  more  severe  cases  blisters 
form  which  soon  rupture.  The  epithelium  is  separated  in  grayish-white 
strands.  In  the  severest  cases  sloughing  may  result.  The  sloughs  which 
result  from  the  application  of  the  Paquelin  cautery  for  the  purpose  of 
destroying  ulcers  and  neoplasms  separate  quite  readily,  and  leave  a 
smooth  white  scar.  Burns  confined  to  the  mouth  have  only  a  transitory 
and  very  little  penetrating  effect,  and  the  mucosa  soon  returns  to  its 
normal  condition.  They  only  become  of  moment  by  involvement  of  the 
epiglottis  and  the  larynx.  If  the  oedema  has  produced  an  obstructive 
dyspnrea,  tracheotomy  is  indicated. 

Ulcerations  of  the  mucosa  which  remain  after  burns  can  be  treated  as 
are  burns  and  ulcers  elsewhere. 

Lesions  of  the  oral  mucosa  are  produced  by  corrosive  poisons,  concen- 
trated acids,  and  alkalies,  swallowed  accidentally  or  with  suicidal  intent. 
Medicinal  substances  prescribed  as  mouth-washes,  such  as  potassium 
permanganate,  etc.,  are  often  used  in  the  undiluted  state.  Superficial 
but  extensive  sloughs  may  result  surrounded  by  swelling  and  oedema, 
all  of  which  disappears  in  a  few  days.  These  grayish-white  sloughs,  if 
situated  on  the  palatoglossal  folds,  may  readily  be  confounded  with  a 
diphtheritic  membrane.  The  treatment  consists  in  all  cases  of  demul- 
cent mouth-washes,  decoction  of  althaea,  and  gruels. 

The  ingestion  of  corrosive  poisons  taken  with  suicidal  intent  is  fol- 
lowed by  much  more  serious  effects.  These  include  caustic  soda,  spirit 
of  ammonia,  and  sulphuric  acid.  Their  corrosive  action  involves  not 
only  the  mouth,  but  the  oesophagus,  stomach,  and  air-passages  as  well. 
The  extent  of  the  destruction  in  the  latter  localities  entirely  governs  the 
prognosis;  the  lesions  in  the  mouth  are  of  secondary  consequence.  The 
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color  of  the  corroded  areas  may  give  some  indication  of  the  substance 
taken.  The  sloughs  caused  by  sulphuric  acid  are  a  dark-red  brown, 
almost  black;  those  of  nitric  and  nitromuriatic  acids,  a  distinct  yellow 
color.  Most  of  these  caustic  sloughs  are  white  or  gray,  with  irregular 
outlines,  but  circumscribed,  and  are  more  numerous  on  the  lips,  tongue, 
soft  palate,  pharynx,  and  epiglottis.  If  the  patient  survives  the  imme- 
diate effects  of  the  poison,  there  is  the  liability  of  the  formation  of  adhe- 
sions between  opposing  granulating  surfaces  at  a  later  period.  It  may 
then  become  necessary  to  break  up  these  adhesions  at  various  times,  and 
sometimes  a  plastic  operation  is  called  for  in  order  to  prevent  the  growing 
together  of  opposing  raw  surfaces. 


CHAPTEE    XXVIII. 

DISEASES  OF  THE  MOUTH. 

OF  the  numerous  circumscribed  or  diffuse  inflammatory  diseases  of 
oral  mucosa  and  the  tongue,  only  those  will  be  here  considered  which 
partly  from  their  bearing  on  purely  surgical  affections,  partly  from 
their  mode  of  origin  or  treatment,  merit  the  interest  and  attention  of 
the  surgeon. 

The  various  superficial  affections  of  the  mucous  membrane  need  not 
be  discussed  in  this  connection.  Of  the  numerous  occupation  diseases 
which  affect  the  mucous  membrane  of  the  oral  cavity,  the  periostitis  due 
to  phosphorus-poisoning  and  the  lesions  of  the  maxillae  seen  in  workers 
in  mother-of-pearl  have  been  spoken  of.  The  discoloration  seen  along 
the  gums  as  a  result  of  poisoning  from  lead,  silver,  or  bismuth,  is  not 
so  well  known  as  that  produced  by  mercury.  Of  the  affections  of  the 
mucous  membrane  in  acute  and  chronic  infectious  diseases,  syphilis 
and  tuberculosis  alone  are  mentioned.  The  mycotic  diseases  are  con- 
sidered with  actinomycosis  of  the  mouth  and  the  tongue.  Affections  of 
the  mucous  membrane  which  are  part  of  a  general  exanthema  (herpes, 
lichen,  pemphigus,  urticaria,  etc.)  do  not  properly  belong  here.  The 
same  applies  to  those  which  are  derived  from  certain  constitutional  dis- 
eases, including  diabetes,  Barlow's  disease,  purpura  ha?morrhagica,  and 
scurvy.  It  is  a  matter  of  importance  to  give  proper  attention  to  the 
so-called  idiopathic  leucoplakia  as  a  distinct  disease  with  especial  refer- 
ence to  its  bearing  on  cancer  of  the  tongue. 


STOMATITIS    ULCEROSA. 

A  proper  definition  of  this  disease  has  not  been  agreed  upon.  Numer- 
ous authorities,  particularly  the  French,  consider  it  to  be  an  infectious 
disease  of  an  epidemic  nature;  others  deny  its  contagious  character  and 
believe  that  its  appearance  in  epidemics  in  orphan  asylums  and  hospitals 
is  due  entirely  to  unsanitary  conditions. 

Etiology. — The  presence  of  teeth  is  apparently  the  only  absolutely 
constant  etiological  factor,  for  the  disease  is  not  known  to  have  occurred 
in  their  absence.  The  immediate  cause  has  not  been  determined, 
although  a  priori  it  may  be  either  a  variety  of  bacterium  or  leptothrix. 

Symptoms.— The  clinical  aspects  of  the  disease  are  well  marked.    A 

swelling  and  intense  redness  are  developed  along  the  portion  of  the  gums 

next   the  teeth,  the  process  being  accompanied  by  severe   pain.    This 

condition  is  never  seen  in  infants  who  have  not  developed  teeth,  nor  is 
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it  found  on  those  parts  of  the  jaw  where  teeth  are  wanting.  During  the 
process  of  dentition  it  only  appears  where  the  teeth  are  present.  The 
disease  therefore,  as  far  as  its  first  appearance  is  concerned,  is  dependent 
on  the  presence  of  teeth,  and  only  later  does  the  mucous  membrane  of 
the  cheeks,  lips,  and  tongue  become  involved,  and  the  process  is  then 
usually  confined  to  one  side. 

The  gums  in  the  neighborhood  of  the  teeth  are  puffy  and  of  a  bluish- 
red  color,  and  are  noticeably  thickened  in  the  interstices.  Slight  pressure 
readily  causes  bleeding,  and  blood  even  appears  between  the  lips  during 
attempts  at  drinking  and  swallowing.  The  saliva  is  increased  and  the 
breath  becomes  fetid.  The  temperature  is  never  high,  but  the  feeling 
of  depression  and  fatigue  is  always  marked.  After  from  two  to  four  days 
the  free  edge  of  the  gum  assumes  a  dirty-yellow  color  and  becomes  soft 
and  pulpy.  The  ulceration  usually  begins  at  one  of  the  canines  and 
extends  around  to  the  incisors  and  the  molars,  gradually  including  even 
the  posterior  alveolar  borders.  Finally  all  the  teeth  become  surrounded 
by  a  flat  ulcerated  area,  the  base  of  which  is  covered  by  a  diphtheritic- 
like  exudate.  After  the  process  has  involved  the  entire  gum,  it  usually 
extends  to  the  inner  aspect  of  the  cheek,  the  lips,  and  the  edges  of  the 
tongue,  invading  those  sections  which  come  in  contact  with  the  ulcerated 
surfaces  when  the  mouth  is  closed.  The  same  changes  take  place  in  the 
mucous  membrane,  and  the  lips  and  tongue  become  swollen,  together 
with  the  lymph-glands  in  the  retromaxillary  and  submaxillary  and  the 
submental  regions.  The  ulceration  rarely  appears  on  the  hard  or  the  soft 
palate,  and  the  faucial  isthmus  ordinarily  marks  the  limits  of  the  disease. 
In  very  severe  cases  the  alveolar  processes  may  be  exposed,  the  teeth  fall 
out,  and  parts  of  the  jaw  even  become  necrotic.  Up  to  this  point  the 
general  condition  of  the  patient  is  merely  affected  by  the  inability  to  take 
sufficient  nourishment.  Later  a  septic  temperature  and  pulmonary  com- 
plications may  develop,  and  may  endanger  life.  The  transition  of  this 
process  into  noma  has  also  been  observed  in  cases  in  which  gangrene  of 
the  cheek  occurred  as  a  result  of  the  ulceration  on  its  internal  surface. 

Ulcerative  stomatitis  is  primarily  a  disease  of  childhood.  It  may  come 
on  soon  after  the  appearance  of  the  lower  incisors.  It  is  rarely  encoun- 
tered after  the  tenth  year.  Affected  children  usually  include  those  that 
are  poorly  nourished,  pale,  and  weakly,  and  present  the  picture  of  a 
scrofulous  diathesis.  Living  in  small,  overcrowded,  and  poorly  venti- 
lated dwellings  is  also  a  contributing  factor.  Most  cases  are  found  to 
occur  during  the  first  and  second  periods  of  dentition.  The  disease  is 
seen  in  adults  sporadically  and  even  epidemically,  in  barracks,  ships, 
and  other  crowded  quarters.  Gerhard  calls  attention  to  the  fact  that  in 
spite  of  its  great  frequency  the  contagiousness  of  the  disease  has  never  been 
demonstrated.  In  epidemics  which  have  occurred  in  the  French,  Bel- 
gian, and  Portuguese  armies  the  officers  were  apparently  never  affected, 
but  only  the  more  unfavorably  quartered  privates.  In  adults  the  disease 
also  begins  in  the  gums,  usually  along  the  incisors  and  canines.  Capil- 
lary injection  appears  early  in  different  parts  of  the  mucosa  of  the  mouth, 
and  a  marked  redness  and  swelling  extend  along  the  inner  aspect, 
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usually  of  one  cheek,  opposite  the  line  of  contact  of  the  upper  and  lower 
teeth.  Kraus  has  called  attention  to  the  appearance  in  three  or  four 
days  of  a  slough  which  covers  the  flat,  rapidly  spreading  ulcers.  It 
separates  in  five  or  six  days  and  the  underlying  pulpy  mass  becomes 
covered  with  small  red  granulations  over  which  the  mucous  membrane 
grows  rapidly.  Similar  ulcerations  are  produced  along  the  edges  of  the 
tongue  corresponding  to  the  depressions  caused  by  the  teeth. 

The  disease  may  run  its  course  in  a  few  days,  but  may  extend  over  a 
period  of  two  or  more  weeks.  The  separation  of  the  slough  is  ordinarily 
followed  soon  after  by  the  complete  healing  of  the  ulcers. 

Diagnosis. — The  differential  diagnosis  in  the  early  days  is  concerned 
principally  with  noma  in  its  initial  stages,  the  consideration  of  which 
follows.  If  the  disease  is  present  in  adults  in  epidemic  form,  it  may  be 
confused  with  certain  scorbutic  affections  of  the  mouth  which  also  show 
a  predisposition  for  attacking  the  gums.  In  scurvy,  however,  aside  from 
other  manifestations,  there  is  an  immediate  involvement  of  the  mucous 
membrane  of  the  cheeks  and  lips  situated  in  the  proximity,  and  the  pres- 
ence of  ecchymosis  in  the  mucosa  and  the  red  nodes  in  the  spaces  between 
the  teeth  should  afford  ready  aids  in  the  differentiation. 

Treatment. — The  treatment  of  this  disease  is  usually  followed  by 
favorable  results.  It  is  important  to  keep  children  in  the  open  air. 
The  author  has  often  placed  the  cradle  or  the  be'd  out-of-doors  when  the 
weather  permitted.  There  is  scarcely  a  disease  in  which  a  sojourn  in 
the  open  meets  with  such  beneficial  results.  The  pain  which  accom- 
panies the  act  of  swallowing  often  interferes  with  the  proper  nourishment 
of  the  patient,  as  the  children  are  loath  to  place  the  food  in  their  sore 
and  bleeding  mouths.  Applications  of  a  2  per  cent,  solution  of  eucaine 
have  been  employed  before  feeding  in  order  to  diminish  the  sensibility 
of  the  oral  mucosa.  Great  benefit  results  from  the  internal  administra- 
tion of  potassium  chlorate  in  the  form  of  a  5  per  cent,  solution  given 
every  two  hours,  in  the  early  stages  of  the  disease.  This  drug  should  not, 
however,  be  continued  for  longer  than  three  days.  ^Locally  brushing  the 
ulcers  at  least  once  daily  with  spirit  of  camphor  is  of  value.  Children 
who  have  learned  to  rinse  their  mouths  may  be  given  a  10  per  cent,  solu- 
tion of  hydrogen  peroxide  for  this  purpose. 
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Noma,  from  the  Greek  uo/ty,  ve/tsaOcu,  meaning  to  destroy,  is  a 
gangrenous,  sloughing,  destructive  process  of  the  oral  cavity,  involving 
by  preference  the  cheeks,  less  often  the  gums,  the  hard  and  soft  palate, 
and  the  lips.  Other  gangrenous  processes  of  a  similar  nature,  and  bear- 
ing a  close  resemblance  in  their  etiology  and  clinical  histories,  are  encoun- 
tered on  the  mucosa  of  the  anal  and  vulvar  orifices,  and  to  them  the  same 
term  is  applied. 

Etiology. — Noma  is  usually  limited  in  its  occurrence  to  weak  indi- 
viduals with  an  impaired  nutrition,  and  more  particularly  to  children 
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from  two  to  twelve  years  of  age.  In  adults  noma  has  only  been  observed 
in  a  few  cases,  and  then  appears  to  have  begun  as  an  ulcerative  stomatitis. 

The  diseases  which  are  apt  to  be  followed  by  noma  are  measles,  typhus, 
and  the  mercurialism  of  syphilitic  infants.  The  noma  of  adults  has 
usually  appeared  after  severe  cases  of  typhus,  especially  among  the  sol- 
diers in  a  campaign.  In  the  75  cases  collected  by  Perthes  of  noma 
occurring  in  children,  measles  antedated  the  disease  in  20,  typhus  in  11 
cases.  In  the  remainder  the  health  and  strength  of  the  child  were  under- 
mined by  either  syphilis,  mercurial  stomatitis,  diphtheria,  dysentery, 
tuberculosis,  or  unfavorable  surroundings  and  improper  or  insufficient 
food,  before  the  disease  actually  appeared.  The  occurrence  of  noma  in 
epidemics,  as  maintained  in  former  years,  can  probably  be  traced  to  epi- 
demics of  measles,  which  were  complicated  by  noma  in  numerous  in- 
stances. Thus  Blumer  and  McFarlane  report  an  epidemic  of  measles 
in  an  orphanage,  in  which  of  173  cases,  noma  followed  in  16. 

Symptoms. — The  well-marked  signs  of  the  disease  are  usually  pre- 
ceded by  inflammatory  disturbances  of  the  oral  mucosa  in  the  form  of 
an  ulcerating  or  a  mercurial  stomatitis.  General  symptoms  may  be 
absent  at  this  time  or  even  later.  On  the  contrary,  it  is  often  noted  that 
the  children  do  not  complain,  remain  playful,  and  are  troubled  only 
slightly  in  eating.  The  characteristic  disturbance  is  first  noted  on  the 
mucous  membrane  of  the  cheek,  less  often  on  the  mucoperiosteal  cover- 
ing of  the  alveolar  process  or  the  hard  palate.  A  small  vesicle  with 
cloudy  contents  is  first  seen,  or  a  macerating  yellowish  spot,  which 
spreads  rapidly  over  the  surface.  This  is  succeeded  by  a  slough  of  a 
gray  color,  which  is  surrounded  by  an  infiltrated  area.  The  cheek  swells, 
but  is  neither  red  nor  oedematous,  only  somewhat  pale.  Palpation 
reveals  a  hard  mass  in  the  substance  of  the  cheek.  The  skin  over  the 
latter  then  assumes  a  bluish  color,  which  fades  off  into  that  of  the  normal 
skin.  This  appearance,  together  with  the  rapid  increase  in  size  of  the 
black  spot,  is  characteristic  of  noma.  After  a  time  the  cheek  becomes 
indurated  and  is  surrounded  by  an  extensive  area  of  oedema  which  in- 
cludes the  nose,  eyelicls,  ears,  and  the  temporal  regions,  and  finally  reaches 
the  neck.  A  remarkable  fact  is  the  slight  degree  of  pain  which  the  child 
feels — the  cheek  may  be  pinched  and  squeezed  without  resistance  on  its 
part.  The  sloughing  process  then  rapidly  advances  in  the  mouth,  in- 
volves the  mucous  membrane  of  both  upper  and  lower  jaws  and  trans- 
forms it  into  a  pasty,  foul  mass,  which  fills  up  the  cavity  of  the  mouth. 
The  odor  is  very  penetrating  and  is  manifest  at  some  distance  from  the 
patient.  The  loosened  teeth  drop  out;  the  bones  are  exposed  and  be- 
come black  and  soft.  Finally  the  outer  skin  covering  the  cheek  sloughs 
away.  The  more  rapid  the  process  of  destruction,  the  sooner  death  may 
be  expected  to  end  the  miseries  of  the  patient. 

This  gangrenous  process  runs  a  similar  course  if  the  gums  or  the  hard 
palate  is  the  starting  point.  The  foul-smelling  breath  of  the  child  is 
then  an  early  symptom.  The  dark-brown  lips  are  covered  with  crusts 
and  the  deep-red  gums  present  a  number  of  dirty  ulcers  and  blackened 
spots  which  soon  become  transformed  into  a  soft,  stinking,  pulpy  mass. 
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The  teeth  fall  out  and  the  inferior  and  superior  maxillary  bones  are 
completely  exposed.  The  cheeks  swell,  grow  tense,  and  assume  a  waxy, 
grayish-yellow  color. 

If  the  process  starts  on  the  hard  palate,  a  black  spot  appears  in  this 
locality,  after  the  child  has  been  troubled  for  several  days  with  a  more 
or  less  severe  grade  of  stomatitis. 

It  is  rare  that  the  disease  becomes  limited  spontaneously.  In  such 
cases  the  necrotic  area  is  surrounded  by  a  deep  circular  slough,  which 
penetrates  the  entire  thickness  of  the  cheek  and  marks  off  the  gangren- 
ous patch  from  the  healthy  tissue.  An  early  perforation  of  this  kind 
can  always  be  considered  a  favorable  sign.  A  similar  process  of  demar- 
cation may  also  take  place  if  the  area  of  necrosis  begins  on  the  gums, 
the  hard  palate,  or  even  if  it  involves  the  bones.  In  the  latter  case,  how- 
ever, it  consumes  more  time,  especially  if  fragments  of  the  jaw  are  cast 
off.  During  the  course  of  this  procedure  gangrene  may  begin  in  some 
other  part  of  the  .oral  mucosa  not  previously  affected.  In  one  case  such 
recurrences  were  noted  three  times.  After  the  sloughs  all  disappear  large 
defects  remain,  resulting  later  in  malformations  within  the  cavity  of  the 
mouth  and  in  contractures  of  the  jaws,  which,  if  the  child  recovers,  may 
necessitate  extensive  plastic  operations.  If  the  process  of  demarcation 
is  effective  in  the  early  stages  of  the  disease,  only  a  stellate-shaped  scar 
may  result,  which  displaces  the  corresponding  angle  of  the  mouth  and 
the  ala  of  the  nose  and  causes  no  further  deformity. 

Diagnosis. — The  diagnosis  of  noma  is  not  attended  with  difficulty. 
The  gangrenous  fragments  of  mucous  membrane  may  readily  be  seen 
on  inspection  of  the  mouth.  During  the  first  few  days  the  condition  may 
be  mistaken  for  an  ulcerative  stomatitis,  but  the  rapidly  spreading  gan- 
grenous process  in  the  mouth  and  cheek  soon  leaves  little  doubt  of  its 
true  nature. 

The  sudden  appearance  in  an  apparently  healthy  tissue  and  the  marked 
similarity  in  the  clinical  pictures  of  the  cases  have  led  to  the  supposition 
that  noma  is  a  microparasitic  disease.  Schimmelbusch  and  others  have 
made  attempts  to  transmit  the  disease  to  animals  by  inoculation  of  bits 
of  the  sloughs,  but  without  success.  Symptoms  of  sepsis  appeared  in  all 
of  these  animals,  as  well  as  in  those  in  which  sloughs  from  other  sources, 
had  been  introduced  simultaneously.  Microscopical  examination  of  the 
gangrenous  tissue  discloses  the  presence  of  all  the  species  associated  with 
the  floor  of  the  mouth,  none  of  which  can,  however,  be  considered  an 
etiological  factor.  The  slough  forms  a  good  culture-medium  for  numer- 
ous saprophytes  present  in  or  carried  into  the  mouth.  An  important 
discovery  is  that  of  Perthes,  who  isolated  from  the  diseased  tissue  a 
fungus,  the  streptothrix  of  noma,  with  numerous  long  hyphse,  forming 
a  mycelium  which  is  particularly  dense  at  the  junction  of  the  healthy 
and  the  gangrenous  tissue.  It  is  assumed  that  the  fine  terminal  filaments 
invade  the  living  tissue,  surround  the  cells,  and  cause  their  death.  Obser- 
vations made  by  Krahn,  Ferie,  Blumer,  and  McFarlane  agree  in  some 
respects  with  the  assertions  of  Perthes.  A  pure  culture  of  this  fungus 
has  not  thus  far  been  secured,  nor  has  animal  inoculation  with  infected 
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bits  of  tissue  been  successfully  accomplished.  In  the  latter  case  the 
inoculated  material  produced  neither  suppuration  nor  gangrene.  A 
leptothrix  has  also  been  found  in  the  sloughs  from  the  mucous  membrane 
of  the  cheek  in  the  ulcerative  form  of  stomatitis,  by  Netter  and  Friihwald, 
in  addition  to  spirilli,  bacilli,  and  cocci. 

Prognosis. — The  fatal  ending  which  usually  takes  place  results  from 
one  of  three  causes.  The  most  frequent  is  a  complicating  inflammation 
of  the  lung,  which  is  due  to  the  aspiration  of  infectious  material  from  the 
mouth  and  is  of  the  lobular  and  peribronchial  type.  The  foci  in  the  lung 
are  apt  to  suppurate  or  become  gangrenous.  Severe  diarrhoeas  may  also 
bring  on  a  fatal  issue,  and  are  undoubtedly  due  to  the  ingestion  of  sloughs. 
Finally  the  heart  may  be  paralyzed  by  the  septic  infection.  Although 
the  latter  may  not  be  present  in  the  early  stages,  and  the  general  condi- 
tion of  a  child  even  with  extensive  sloughing  of  the  mucous  membrane 
may  be  comparatively  good,  it  becomes  a  most  formidable  complication 
at  the  end,  especially  if  any  involvement  of  the  respiratory  organs  is 
added.  Fever  is  present — 104°  F.  and  over;  the  patient  becomes  apa- 
thetic, and  sinks  from  hour  to  hour. 

Treatment. — The  treatment  of  noma  is  based  on  the  observation  that 
early  perforation  of  the  cheek  is  usually  followed  by  a  favorable  outcome. 
The  author  therefore  recommends  the  destruction  of  the  black  spot  on 
the  mucosa,  passing  the  point  of  the  Paquelin  cautery  through  the  entire 
thickness  of  the  cheek  and  including  a  considerable  area  of  the  surround- 
ing mucous  membrane.  Two  cases  in  his  clinic  were  treated  in  this 
manner  by  converting  a  soft  gangrenous  into  a  firm,  dry  slough,  and 
life  saved.  It  is  advisable  to  maintain  this  hard  character  by  appli- 
cations of  pyroligneous  acid  or  alcohol  until  a  line  of  inflammatory 
demarcation  results.  The  mouth  itself  may  be  kept  clean  by  the  use  of 
strong  solutions  of  hydrogen  peroxide. 

The  author  would  not  advise  a  substitution  of  the  knife  for  the  thermo- 
cautery  for  the  following  reasons :  There  is  sure  to  be  more  hemorrhage 
with  the  former,  and  it  opens  up  tissue-spaces  which  would  otherwise 
remain  closed.  The  heat  radiating  from  the  cautery  probably  reaches 
beyond  the  actual  limits  of  the  destructive  process  and  exerts  its 
jnfluence  on  toxic  substances  which  have  penetrated  beyond  these 
boundaries. 

If  this  local  treatment  is  to  meet  with  success,  it  must  be  done  early 
in  the  disease.  V.  v.  Bruns  has  collected  413  cases  from  the  literature, 
in  which  a  cure  was  reported  in  123.  This  figure  is  probably  too  high, 
however,  as  the  cures  are  almost  invariably  reported,  the  deaths  rarely. 
Nevertheless  the  figures  show  that  the  prognosis  is  not  invariably  bad, 
and  that  prompt  and  energetic  measures  should  always  be  instituted. 

The  author  has  never  had  any  success  with  the  methods  of  injecting 
carbolic  and  other  solutions,  which  were  recommended  for  a  time,  and 
desires  to  protest  at  this  point  against  their  employment. 

It  is  necessary  to  exert  every  means  to  improve  the  nutrition  of  these 
weakly  young  patients,  a  task  to  which  particular  attention  must  be  paid 
during  the  periods  of  demarcation  and  repair. 
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If  the  noma  does  not  begin  in  the  cheek,  the  application  of  the  cautery 
may  be  difficult.  In  such  cases  solutions  of  zinc  chloride  may  be  used, 
or,  what  is  probably  better,  absolute  alcohol. 
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Syphilis  can  by  no  means  be  considered  an  exclusively  venereal  dis- 
ease, as  proved  by  the  numerous  cases  of  extragenital  infection.  Miinch- 
heimer  has  shown  that  of  every  100  cases  of  extragenital  infections,  39 
occur  in  the  mouth,  in  the  following  order  of  frequency:  lips,  tongue, 
palate,  cheeks,  and  gums.  The  infection  results  from  direct  contact  with 
a  syphilitic  lesion  on  the  body  of  another  person;  from  knives,  forks,  and 
other  eating  utensils  previously  used  by  a  syphilitic  person;  from  pipes, 
cigars,  and  cigarettes  passed  from  one  individual  to  another;  from  the 
mouth-pieces  of  musical  instruments  exchanged  by  musicians;  from 
glass-blowers'  pipes;  from  the  tongue-depressor  of  the  physician;  from 
dental  instruments,  and  numberless  other  causes.  « 

The  initial  form  of  the  disease  is  the  hard  chancre  or  the  papule, 
similar  to  those  found  on  other  mucous  membranes.  On  the  lips  the 
eroded  papule  is  seen  more  often  than  the  chancre,  or  the  lesion  may  take 
the  form  of  a  superficial  ulcer  covered  by  a  crust,  resembling  a  localized 
eczema,  an  ecthyma  pustule,  or  a  herpes  erosion.  The  ulcer  grows  to 
the  size  of  a  twenty-five-cent  piece  and  palpation  reveals  an  indurated 
base.  The  lip  swells  in  proportion  to  the  rapidity  with  which  the  ulcer 
grows.  An  enlargement  of  the  lymphatic  glands  in  the  submaxillary  and 
submental  regions  takes  place  much  more  rapidly  than  involvement  of 
the  corresponding  glands  with  a  chancre  of  the  genitals.  They  are  not 
particularly  sensitive,  however,  and  manifest  no  tendency  to  coalesce. 
If  the  diagnosis  of  any  given  case  is  doubtful,  the  induration  and 
the  lymphatic  involvement  aid  in  deciding  the  question  even  before  the 
characteristic  secondary  rash  appears.  In  the  few  cases  in  which  the 
primary  sore  occurs  on  the  gums  or  the  hard  palate  the  lesion  runs 
the  same  course  as  that  just  described  on  the  lips  and  cheeks. 

The  initial  lesion  commonly  found  on  the  tongue  is  the  hard  chancre. 
Its  site  is  usually  the  upper  surface  or  the  edge  of  the  anterior  part,  and 
consists  of  a  bright-red  indurated  area  the  size  of  a  bean,  with  edges 
sharply  marked,  elevated,  and  smooth.  There  is  a  slight  central  depres- 
sion, and  in  the  course  of  five  weeks  the  sore  is  covered  with  a  scab.  In 
a  short  time  the  submaxillary  and  submental  lymph-glands  become  in- 
volved, and  can  be  felt  as  distinct  hard  nodes.  The  differential  diagnosis 
from  the  gumma  of  late  syphilis,  even  from  cancer,  is  therefore  not  a 
difficult  matter.  In  place  of  this  typical  beginning  and  the  later  change 
of  the  induration  into  a  flat  ulcer  with  bleeding  base,  the  primary  sore, 
especially  if  situated  on  the  edge  or  the  tip  of  the  tongue,  may  be  lacerated 
by  the  teeth  during  mastication,  although  little  pain  is  felt  by  the  patient. 
The  fact  that  the  neighboring  lymph-glands  are  enlarged  to  a  marked 
degree  at  an  early  stage,  and,  moreover,  the  site  of  the  lesion,  help  to 
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differentiate  this  condition  from  other  inflammatory  processes.  During 
the  stage  of  erosion  it  is,  of  course,  almost  impossible  to  distinguish  the 
epithelial  exfoliation  from  that  seen  in  a  superficial  glossitis,  or  that  which 
succeeds  mechanical  or  thermic  irritation.  In  such  cases  it  is  necessary 
to  wait  for  the  development  of  the  induration. 

The  further  course  of  a  syphilis  which  is  the  result  of  an  extragenital 
infection  does  not  vary  from  that  acquired  through  the  channels  of  the 
genitals.  The  prognosis  is  neither  better  nor  worse. 

During  the  secondary  stage  of  any  case  of  syphilis  the  mouth  is  the 
site  of  both  varieties  of  lesions  which  usually  attack  the  mucqus  mem- 
branes, erythema  and  papules.  A  diffuse  redness  appears  in  the  oro- 
pharynx  at  the  same  time  or  shortly  after  the  breaking  out  of  the  general 
roseola.  This  is  of  a  catarrhal  nature,  and  involves  by  preference  the 
soft  palate  and  the  pharynx,  leaving  the  rest  of  the  mucous  membrane 
practically  exempt.  There  is  nothing  in  the  color  or  the  disposition  of 
this  condition  of  the  soft  palate  to  distinguish  it  from  the  redness  due  to 
other  causes;  the  only  characteristic  points  are  the  time  of  its  appear- 
ance, its  protracted  presence,  and  its  rapid  disappearance  under  mer- 
curial treatment. 

The  papular  syphilide  of  the  oropharynx  spreads  very  quickly  and  is 
sharply  marked  clinically.  It  is  the  usual  manifestation  of  this  period 
on  the  mucous  membranes.  The  size  of  the  papules  varies  from  that  of 
a  small  pea  to  that  of  a  bean.  Over  the  cellular  infiltration  of  the  sub- 
epithelial  layer  there  is  always  a  layer  of  hypertrophied  epithelium, 
which  becomes  macerated  by  the  moisture  in  the  mouth  and  gives  to 
the  lesions  its  characteristic  pale-gray  color.  In  this  condition  the  epi- 
thelial covering  may  remain  for  some  time,  or  a  greater  degree  of  degen- 
eration may  take  place  and  a  superficial  loss  of  substance  occur,  pro- 
ducing an  erosion  which  may  extend  still  deeper  and  result  in  an  ulcer. 
A  more  marked  development  of  the  papule  and  a  thickening  of  the  epi- 
thelium afford  a  picture  similar  to  the  broad  flat  condylomata  seen  on 
the  genitals.  During  the  first  two  years  after  infection  the  papular 
syphilide  is  usually  found  on  the  lips,  the  tongue,  or  the  palatal  tonsils; 
it  then  gradually  disappears,  and  is  not  seen  after  the  eighth  year.  There 
is  no  difficulty  in  finding  and  distinguishing  the  peculiar  grayish-white 
spots  on  certain  parts  of  the  tongue.  Their  differentiation  from  appear- 
ances found  in  the  leucoplakia  of  the  tongue  and  cheeks  will  be  discussed 
elsewhere. 

The  appearance  of  the  papules  at  the  commissure  of  the  lips  and  on 
the  back  of  the  tongue  is  quite  characteristic.  On  each  lip  near  the 
angle  of  the  mouth  is  a  grayish  crescentic  papule;  they  lie  in  apposition 
when  the  mouth  is  closed.  In  the  angle  of  the  lips  is  a  narrow  fis- 
sure, which  is  very  sensitive  and  bleeds  readily.  Where  the  infiltration 
extends  beyond  the  vermilion  border  of  the  lips  the  skin  is  copper-colored 
and  covered  with  an  adherent  crust.  On  the  back  of  the  tongue  the 
affected  area  is  a  little  darker  than  normal,  but  the  attention  is  attracted 
to  its  mirror-like  smoothness  and  the  circumscribing  elevation,  the  latter 
coated  with  a  dirty-white  fur.  Fournier  designates  this  condition  by  the 
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term,  " plaque  lisse."  Although  these  mucous  plaques  disappear  rapidly 
under  appropriate  treatment,  they  are  very  apt  to  return  during  the  first 
few  years  after  infection,  a  recurrence  which,  on  account  of  the  extremely 
contagious  nature  of  the  eroded  papule,  favors  transmission  of  the  dis- 
ease. 

Surgical  interest  attaches  more  to  the  later  lesions  of  syphilis.  The 
circumscribed  gumma  and  the  gummatous  infiltration  are  both  repre- 
sented in  the  oral  cavity.  They  usually  appear  between  the  tenth  and 
fifteenth  years  after  inoculation,  rarely  before  the  fifth  or  after  the 
fifteenth.  The  male  sex  is  more  often  affected  than  the  female,  in 
the  proportion  of  6  to  1.  This  relation  is  explained  by  habits  commonly 
found  in  men — smoking,  chewing,  and  the  daily  use  of  alcohol.  Both 
forms  of  gumma  take  their  origin  either  superficially  in  the  submucous 
connective  tissue,  or  more  deeply  between  the  muscle-fibres,  and  for  this 
reason  the  clinical  picture  varies  greatly.  The  tongue  and  the  floor  of 
the  mouth  are  most  frequently  involved,  very  often  at  the  same  time 
or  in  connection  with  the  lower  lip  or  the  lower  jaw. 

The  gummatous  infiltration  of  the  lip  usually  begins  at  the  angle  of 
the  mouth  as  a  hard  induration,  at  first  circumscribed,  but  later  involv- 
ing the  entire  lip.  In  the  cheek  it  is  characteristic  that  when  disintegra- 
tion occurs  perforation  always  takes  place  externally,  and  the  serpiginous 
ulcers  are  formed  followed  by  the  deformities  described  in  a  preceding 
chapter.  The  extensive  involvement  of  the  lips,  cheeks,  and  their  sur- 
roundings is  usually  associated  with  localized  syphilis  in  other  parts, 
especially  the  skull  and  the  testicle. 

The  superficial  as  well  as  the  deeper  circumscribed  gummata  of  the 
tongue  form  distinct  protuberances,  limited  usually  to  the  anterior  part. 
Very  often  the  gummata  are  multiple  and  appear  simultaneously  in 
different  parts  of  the  tongue,  in  contradistinction  to  the  nodes  of  car- 
cinomata  and  actinomycosis,  which  are  usually  single  and  remain  so. 
In  some  instances  they  occupy  only  one-half  of  the  tongue.  In  the  sub- 
mucous  tissue  the  nodes  are  numerous  and  also  small.  Those  in  the 
depths  of  the  muscle  are  less  in  number  arid  develop  more  slowly,  and 
may  attain  the  size  of  a  walnut.  The  surface  is  covered  with  a  smooth 
mucosa,  smooth  because  the  papilla?  have  disappeared.  The  centre  of 
the  mass  then  begins  to  break  down,  the  mucous  membrane  is  perforated, 
and  from  the  opening  is  discharged  a  tenacious  fluid  containing  yellowish 
lumps.  The  thin  and  undermined  edges  of  the  fistulous  opening  slough 
away  and  the  crater-like  ulcer  becomes  larger.  The  base  of  the  latter 
is  of  a  dirty-yellow  color,  and  the  process  of  granulation  goes  forward 
very  slowly,  with  constant  remissions  and  further  necrosis  at  the  expense 
of  the  surrounding  tissue. 

While  the  circumscribed  gumma  at  the  height  of  its  development, 
unless  influenced  by  antisyphilitic  measures,  breaks  down,  owing  to 
disintegration  of  its^  cellular  elements,  the  infiltrating  lesion  pursues  a 
different  course.  As  a  rule  even  during  its  growth  it  stimulates  the  forma- 
tion of  new  connective  tissue  around  its  periphery.  In  the  course  of  time 
this  goes  on  to  the  production  of  cicatricial  bands  which  manifest  a  ten- 
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dency  to  contract,  and  finally  there  results  the  typical  syphilitic  indura- 
tion with  characteristic  deformities.  The  gummatous  infiltration  usually 
affects  the  tongue  in  its  longitudinal  planes,  and  this,  together  with  the 
deep  furrows  which  are  brought  about  by  the  process  of  contraction, 
especially  if  one  of  the  latter  is  in  the  median  line,  causes  the  tongue 
to  be  divided  in  the  middle,  and  forms  the  so-called  double  tongue 
of  syphilitics.  The  mucous  membrane  which  remains  between  the 
furrows  is  thickened  and  tender  and  shows  a  tendency  to  superficial 
ulcerations. 

A  superficially  situated  gumma,  especially  if  ulcerated,  can  be  distin- 
guished from  the  initial  lesion  by  the  fact  that  along  with  one  gumma 
a  second  or  a  third  is  likely  to  be  found,  while  the  primary  sore  is  always 
single.  The  primary  lesion,  moreover,  is  soon  followed  by  well-marked 
swelling  of  the  adjacent  lymphatics,  these  being  absent  in  the  later  stages 
of  syphilis.  * 

FIG.  340. 


Hereditary  syphilis  of  the  soft  palate  in  a  boy  aged  sixteen  years. 

The  differentiation  of  the  ulcerating  gumma  from  actinomycosis, 
tuberculous  lesions,  and  carcinoma  will  be  discussed  more  fully  else- 
where. 

As  already  noted  at  another  point,  the  hard  palate  is  perhaps  more 
often  the  seat  of  the  later  lesions  of  syphilis  than  either  the  lips,  the 
cheeks,  or  the  tongue,  and  was  there  described  as  an  accompaniment  or 
a  continuation  of  nasal  syphilis.  As  a  matter  of  fact,  the  gumma  in  the 
middle  line  of  the  hard  palate  is  due  more  commonly  to  the  perforation 
of  the  palatine  process  of  the  superior  maxilla.  This  perforation  and  the 
separation  of  the  sequestrum  leave  a  small  ovoid  tumor  in  the  median 
raphe,  covered  with  mucous  membrane,  which  either  breaks  down  or 
disappears  if  it  has  been  possible  to  extract  the  sequestrum  through  the 
nose. 

The  so-called  "smooth  atrophy  of  the  root  of  the  tongue"  has  often 
been  looked  upon  as  a  specific  syphilitic  phenomenon.  In  this  condition 
the  follicles  disappear,  the  epithelium  becomes  very  much  thinned  out, 
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Epithelioma  of  the  Tongue.     (Grunwald.) 
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and  later  muscular  atrophy  and  occlusion  of  the  mucous  glands  result. 
Goldschmidt's  researches  have  shown,  however,  that  these  disturbances 
are  also  found  in  other  diseases  which  are  accompanied  by  degeneration 
of  the  tongue,  including  tuberculosis  and  other  debilitating  conditions, 
and  old  age. 

Prognosis. — The  prognosis  of  gummatous  processes  in  the  oral  cavity 
is  not  unfavorable  if  prompt  treatment  is  instituted,  consisting  of  the  use 
of  large  doses  of  potassium  iodide  and  mercurial  inunctions. 

Treatment. — The  constitutional  treatment  of  the  disease  is  of  the  first 
importance,  as  is  evidenced  by  the  favorable  effect  produced  on  the  gum- 
matous processes  of  the  tongue.  The  combination  of  inunctions  with 
the  internal  use  of  potassium  iodide  has  been  particularly  favored,  and 
forms  the  main  points  in  the  treatment  at  Aix-la-Chapelle.  As  the  potas- 
sium iodide  is  frequently  not  well  tolerated  by  a  delicate  stomach,  Nobl 
has  substituted  injections  of  iodipin  subcutaneously. 

Although  many  cases  of  late  syphilis  are  cured  by  these  methods, 
recurrences  are  nevertheless  numerous.  Many  patients  are  sufferers  for 
years,  and  are  only  free  from  the  disease  during  the  periods  of  actual 
treatment. 

Local  treatment  is  appropriate  in  all  cases.  The  softened  gummatous 
nodules  may  be  scraped  out  with  a  sharp  spoon.  In  the  same  manner 
the  deep  furrows  in  the  tongue  may  be  cleaned  out.  This  procedure  is 
to  be  followed  by  cauterization,  preferably  with  a  10  to  20  per  cent,  solu- 
tion of  chromic  acid,  applied  with  a  brush  or  a  cotton  swab.  The  appli- 
cation of  the  silver  nitrate  stick  is  also  serviceable.  Particular  attention 
must  be  given  to  cleanliness  of  the  mouth.  Finally,  as  the  indurated  and 
painful  tongue  interferes  greatly  with  the  taking  of  food,  the  nutrition, 
especially  of  the  weaker  patients,  must  be  carefully  attended  to. 
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Although  the  oral  cavity  is  so  frequently  exposed  to  the  effects  of 
pathogenic  agencies,  it  is  a  remarkable  fact  that  up  to  the  present  time 
it  has  rarely  been  demonstrated  as  affording  a  point  of  entrance  to  tuber- 
culous infection.  It  is  apparent  therefore  that  the  epithelium  which  covers 
the  mucous  membrane  of  the  mouth  affords  ample  protection  against  the 
inroads  of  infectious  materials  as  long  as  it  remains  intact.  An  instance 
is  known  in  which  a  physician,  otherwise  in  perfect  health,  accidentally 
inoculated  himself  with  a  cigarette  which  had  been  allowed  to  come  in 
contact  with  freshly  grown  tubercle  bacilli.  At  the  angle  of  the  mouth 
where  he  had  been  accustomed  to  hold  the  cigarette  an  ulcer  developed, 
which  soon  extended  over  the  cheek  and  was  accompanied  by  swelling 
of  the  neighboring  lymphatics.  Tubercle  bacilli  in  great  numbers  were 
demonstrated  in  the  ulcer.  The  entire  diseased  area  was  removed, 
including  the  glands,  which  had  meanwhile  undergone  cheesy  degenera- 
tion. Microscopical  examination  and  animal  inoculation  confirmed  the 
diagnosis.  A  series  of  cases  has  been  collected  by  Frank  and  Hildebrand 
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in  which  the  development  of  a  general  tuberculosis  has  been  traced  to  an 
initial  lesion  in  the  oral  cavity.  A  primary  tuberculosis  of  the  tongue  may 
also  be  thought  of  in  those  cases  reported  by  Chrostek,  in  which  autopsy 
showed  a  chronic  ulceration  of  the  tongue  and  a  recent  miliary  tubercu- 
losis of  the  lungs,  kidneys,  pleura,  and  meninges. 

A  secondary  involvement  is  much  more  common  than  the  primary. 
The  mouth  may  become  infected  in  one  of  three  ways.  In  the  first 
place,  by  extension  of  a  lupus  from  the  lips  and  nose  to  the  mucous 
membrane  of  the  mouth,  which  as  a  rule  is  most  marked  on  the  upper 
lip.  The  small  nodules  creep  from  the  outer  skin  over  the  vermilion 
border  and  the  mucosa,  where  they  become  converted  into  elevated 
ulcers.  As  the  process  extends  there  results  a  surface  covered  with 
granulations,  marked  by  a  number  of  deep  furrows,  which  gradually 
involve  the  gums  and  in  time  the  hard  and  soft  palate.  The  teeth 
meanwhile  drop  out.  If  the  disease  is  present  in  the  nose,  the  soft  palate 
becomes  involved  by  direct  extension,  or  in  some  cases  it  may  be  impos- 
sible to  trace  any  line  of  continuity  between  it  and  the  original  focus  in 
the  nose.  In  any  one  individual  the  various  stages  of  development, 
comprising  nodules,  ulcers,  and  scars,  can  usually  be  seen  at  the  same 
time.  . 

From  the  velum  pendulum  the  process  extends  along  the  palatal 
arches  to  the  posterior  wall  of  the  pharynx  and  the  base  of  the  tongue, 
and  gradually  encroaches  upon  the  entrance  to  the  larynx. 

The  diagnosis  depends  on  the  presence  of  a  florid  lupus  on  the 
outer  skin  or  at  least  one  that  has  run  its  course,  and  without  these 
means  it  is  impossible  to  make  it.  Other  forms  of  tuberculous 
ulcerations  of  the  mouth  are  characterized  by  pain,  while  lupus  causes 
little  pain  and  always  runs  a  chronic  course.  Periods  in  which  the 
process  is  at  a  standstill  alternate  with  those  in  which  advance  is  rapid, 
an  apparent  cure  is  followed  by  quickly  growing  recurrences,  and  there- 
fore the  white  scars  of  the  healed  and  the  fresh  ulcers  of  the  recent 
lesions  are  found  in  proximity.  Swelling  of  the  adjacent  lymph-nodes 
is  an  early  accompaniment  of  other  forms  of  oral  tuberculosis,  but  is 
usually  absent  in  lupus.  The  demonstration  of  tubercle  bacilli  is  very 
difficult  in  the  products  from  lupous  ulcerations,  but  is  readily  accom- 
plished in  other  tuberculous  lesions. 

Another  manner  in  which  the  mucous  membrane  of  the  mouth  may 
become  secondarily  infected  is  by  the  transmission  of  tuberculous  sputum 
from  a  diseased  lung.  It  is  a  difficult  matter,  however,  to  demonstrate 
this  satisfactorily,  as  in  most  instances  the  surgeon  is  dealing  with  a 
severe  and  extended  general  infection,  and  the  disease  may  have  been 
transmitted  through  the  medium  of  the  circulation.  The  findings  of 
Strassmanri  and  Schlenker  show  that  an  infection  of  the  tonsils  is 
readily  possible,  as  in  these  cases  there  is  almost  always  present  an 
advanced  pulmonary  phthisis,  and  inoculation  by  sputum  is  easily 
accomplished.  Dmochowski  reports  15  cases  of  phthisis  in  which  an 
involvement  of  the  lingual  tonsil  was  found  in  10.  It  seems  remarkable, 
considering  the  large  amount  of  infectious  material  which  comes  in 
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contact  with  the  numerous  small  abrasions  and  wounds  of  the  mucous 
membrane  of  the  mouth,  that  specific  infection  does  not  develop  oftener. 
As  the  affection  of  the  tongue  represents  only  a  part  of  the  general 
disease,  it  seems  more  reasonable  to  consider  its  origin  in  connection 
with  the  third  method  of  dissemination,  the  circulatory  system. 

Tuberculosis  of  the  mouth  usually  manifests  itself  in  the  form  of  a 
large  node  at  the  edge  of  the  tongue,  or  numerous  small  scattered 
excoriations  which  are  derived  from  superficial  ulcerating  vesicles.  The 
nodes  are  usually  solitary,  but  the  excoriations  are  always  multiple  and 
form  groups  which  are  most  marked  on  the  oral  surface  of  the  soft 
palate  and  along  the  arcus  palatoglossus. 

The  tuberculous  lesion  is  invariably  found  on  the  edge  of  the  tongue 
and  cannot  be  distinguished  from  an  actinomycotic  nodule,  a  gumma, 
or  an  induration  which  is  due  to  pressure  or  contact  with  the  teeth. 
In  the  latter  case  the  immediate  presence  of  a  decaying  tooth  may  furnish 
an  explanation.  Although  it  would  be  a  very  desirable  matter  to  distin- 
guish these  lesions  at  an  early  stage,  the  inability  to  do  so  is  not  of 
great  consequence,  as  the  treatment  is  the  same  for  all  cases,  namely, 
complete  extirpation.  In  comparing  tuberculous  with  carcinomatous 
nodules,  it  is  found  that  the  former  are  most  always  multiple,  the  primary 
lesion  being  supplemented  by  others  on  the  back  or  the  under  surface 
of  the  tongue,  while  an  initial  carcinomatous  induration  is  invariably 
solitary.  The  same  may  be  said  of  actinomycosis.  The  mucous  mem- 
brane over  a  tuberculous  nodule  is  characterized  by  a  marked  red  color. 
The  further  course  of  these  lesions  differs  greatly.  A  rapidly  growing 
nodule  breaks  down  and  forms  an  ulcer  which  shows  its  tuberculous 
character  by  its  thin,  undermined  edges,  which  gape  slightly  and  disclose 
a  base  dotted  with  red  and  grayish-yellow  points,  the  "tuberculous 
rhagade."  These  slit-like  ulcers  may  be  distinguished  from  the  furrows 
of  a  syphilitic  glossitis  by  the  absence  of  the  hard  circumscribed  edges, 
the  extensive  induration,  and  the  swelling  between  the  deep  furrows 
which  run  at  right  angles  to  each  other.  The  tuberculous  "rhagade" 
is  a  simple  slit ;  the  syphilitic  fissure  is  branching  and  crossed  by  others. 
The  sensitiveness  of  tuberculous  ulcers  is  marked  when  compared  with 
the  comparatively  painless  syphilitic  lesions.  As  the  tuberculous  ulcer 
enlarges  by  the  breaking  down  of  its  edges,  it  still  remains  superficial 
and  resembles  closely  the  ulceration  which  results  from  disseminated 
nodules.  The  latter 'is  another  way  in  which  the  process  may  begin, 
and  usually  accompanies  a  severe  pulmonary  or  laryngeal  tuberculosis. 
Numerous  small  grayish-yellow  nodules  appear  almost  simultaneously 
at  the  angle  of  the  mouth,  on  the  tongue,  and  the  soft  palate.  They 
project  but  slightly  above  the  surface  of  the  mucous  membrane,  occur 
in  groups  or  scattered,  and  graduall/  extend  around  the  edge  of  the 
tongue.  From  these  miliary  tubercles  are  derived  round  or  irregular 
ulcers,  with  sharply  marked  edges,  a  yellowish-red  base,  and  surrounded 
by  an  area  of  intense  redness.  By  confluence  of  several  of  these,  large 
ulcers  are  produced  of  varied  forms.  Around  them  appears  a  fresh 
miliary  eruption,  and  underneath  is  a  well-marked  infiltration.  If 
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opportunity  is  afforded  to  make  an  examination  of  the  latter,  it  will  be 
found  to  be  made  up  of  numerous  characteristic  grayish  nodules.  These 
tuberculous  ulcers  are  extremely  painful,  and  especially  those  derived 
from  the  disseminated  tubercles,  so  that  swallowing  and  attempts  at 
speaking  become  very  painful.  Nutrition  is  interfered  with,  and  the 
patient's  strength  declines  more  rapidly  than  is  warranted  by  the  simple 
extension  of  the  disease.  The  diagnosis  depends  on  the  extreme  sensi- 
bility, and  furthermore  the  association  with  a  tuberculosis  of  the  pharynx, 
larynx,  or  lungs.  The  determining  factor  is  the  demonstration  of  the 
tubercle  bacilli  in  the  debris  scraped  from  the  ulcer.  Finally,  in  doubtful 
cases  it  may  even  be  advisable  to  employ  the  subcutaneous  injection  of 
tuberculin,  care  being  taken  to  use  only  a  very  small  dose,  as  the  acute 
pulmonary  infiltration  which  often  follows  is  apt  to  prove  fatal  to  the 
patient. 

Prognosis. — A  comparatively  favorable  prognosis  attends  those  cases 
of  tuberculous  affections  of  the  mucous  membrane  which  are  originally 
derived  from  a  lupus  on  tne  external  skin.  The  ulcerations  which  are 
the  result  of  disseminated  tubercles  run  a  protracted  course,  recur  readily 
after  healing  has  apparently  taken  place,  and  as  they  are  usually  accom- 
panied by  a  more  severe  form  of  laryngeal  or  pulmonary  tuberculosis, 
final  dissolution  may  be  looked  for  at  an  early  date. 

Treatment. — The  treatment  is  both  general  and  local.  The  general 
treatment  is  directed  against  the  constitutional  disease.  The  local 
measures  fulfil  two  indications:  first,  to  lessen  the  sensitiveness  of  the 
lesions;  and  second,  to  convert  the  advancing  ulceration  into  a  clean 
granulating  surface,  which  is  thus  given  an  opportunity  to  heal.  The 
first  indication  is  met  by  brushing  the  seat  of  the  disease  with  a  solution 
of  cocaine  or  eucaine,  or  applying  the  lately  devised  ansesthesin.  For 
the  treatment  of  the  nodular  form  the  author  recommends  extirpation 
of  the  nodule  or  ablation  of  the  entire  tip  of  the  tongue.  When  the 
distribution  of  the  smaller  ulcers  is  not  too  extensive,  they  may  be 
curetted  after  thorough  cocainization.  This  may  be  followed,  after 
bleeding  has  ceased,  by  application  of  the  thermocautery  or  a  solution 
of  iodoform  in  ether.  The  former  belief  in  the  specific  action  of  lactic 
acid  in  these  cases  has  given  way  to  the  present  employment  of  iodoform. 


ACTINOMYCOSIS  OF  THE  MOUTH. 

In  the  greater  number  of  instances  actinomycosis  of  the  mouth  occurs 
in  connection  with  the  same  process  in  the  cheeks,  jaws,  or  the  neck. 

The  mucous  membrane  of  the  mouth  and  pharynx  is  the  ordinary 
point  of  entry  of  the  actinomyces  fungus,  and  also  probably  of  other 
varieties  of  the  streptothrix.  Tllich  has  shown  that  in  392  cases  in  which 
the  point  of  entrance  could  be  determined  with  certainty,  it  was  found 
to  be  in  the  mouth  in  234  instances.  Of  the  latter,  the  tongue  was 
involved  in  16.  The  method  of  inoculation  has  been  determined  in 
many  cases  to  be  the  result  of  the  introduction  of  the  fungus  on  grains 
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of  cereals  or  a  splinter  of  wood  which  had  been  taken  into  the  mouth. 
The  sharp  point  of  these  objects  penetrated  the  mucous  membrane,  and 
the  fungus  on  reaching  the  submucosa  proliferated  rapidly.  An  opera- 
tion done  for  the  resulting  disturbance  always  showed  the  foreign  body 
in  the  centre  of  the  focus  of  the  disease.  These  cases  have  been  collected 
by  Hummel,  and  Jurinka  has  also  added  a  number  of  interesting  obser- 
vations made  at  the  clinic  in  Gratz.  In  one  instance  a  nodule  extirpated 
from  the  tongue  contained  parts  of  a  kernel,  the  intracellular  spaces  of 
which  were  rilled  with  the  fungus.  The  latter  had  entirely  enveloped 
the  grain  and  undoubtedly  reached  the  parenchyma  of  the  tojigue  in 
this  manner. 

In  most  cases  the  wound  is  minute  and,  as  it  rapidly  undergoes  cica- 
trization, cannot  be  recognized.  In  any  given  case  it  may  be  a  difficult 
matter  to  trace  the  path  of  the  infection,  as  the  immediate  disturbances 

FIG.  341. 
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at  the  point  of  entrance  may  have  entirely  subsided,  and  later  and  more 
marked  lesions  appear  at  another  site.  In  cases  in  which  the  jaw  is 
affected,  the  point  of  inoculation  has  rarely  been  found. 

The  swelling  of  the  cheek,  which  is  at  first  doughy,  later  becomes 
indurated,  and  soon  leads  to  trismus;  it  is  also  accompanied  by  a  second- 
ary involvement  of  the  oral  mucous  membrane.  The  induration  of  the 
latter  extends  upward  along  the  posterior  section  of  the  cheek  or  con- 
tinues along  the  palatopharyngeal  fold.  Small  abscesses  are  discharged 
into  the  mouth  or  outwardly  through  the  skin  of  the  cheek  or  the  tem- 
poral region.  Sinuses  are  formed  leading  down  into  the  masseter 
muscles,  and  the  markedly  swollen  cheek  may  become  tunnelled  in  all 
directions.  In  the  mouth  these  sinuses  appear  as  small  round  funnel- 
shaped  openings  filled  with  soft  yellowish-red  granulations. 

The  infiltration  starting  from  the  under  surface  of  the  tongue  extends 
over  the  floor  of  the  mouth  and  gradually  involves  the  musculature  in 
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the  submental  region,  and  even  spreads  down  over  the  neck.  At  the 
time  when  abscesses  are  discovered  on  the  neck  the  swelling  of  the 
tongue  may  have  subsided,  and  all  that  remains  is  a  certain  degree  of 
stiffness  and  impaired  mobility,  or  in  certain  cases  there  may  be  felt 
cicatricial  bands  in  the  floor  of  the  mouth.  The  inflammatory  neoplasm 
due  to  the  fungus  is  rarely  found  on  the  mucous  membrane  of  the  cheek. 
Partsch  in  one  case  observed  a  solitary  nodule  near  Stenson's  duct.  In 
the  tongue,  on  the  contrary,  these  nodules  are  the  most  frequent  lesion. 
The  nodule  is  embedded  in  the  substance  of  the  anterior  half  of  the 
tongue,  and  the  overlying  mucous  membrane  may  be  unchanged  or  of  a 
bright-red  color,  but  is  not  freely  movable.  It  is  of  slow  growth  and  a 
firm  consistence.  After  some  months,  or  perhaps  years,  it  reaches  the 
size  of  a  hazelnut  or  even  that  of  a  walnut,  and  softens  in  the  centre. 
If  it  ruptures  or  is  incised,  the  contained  pus  will  be  found  to  contain 
the  typical  actinomycotic  granules.  The  process  may  remain  quiescent, 
or,  what  is  more  usual,  new  foci  and  sinuses  may  arise  around  the 
periphery,  but  it  ordinarily  subsides  under  appropriate  treatment. 

Diagnosis. — The  diagnosis  of  actinomycosis  can  always  be  made  with 
certainty  by  the  finding  of  the  characteristic  yellowish-brown  granules 
either  in  the  pus  or  the  tissues  of  the  lesions.  The  induration  is  common 
to  both  syphilitic  and  actinomycotic  processes,  and  may  lead  to  some 
confusion.  It  is  well  to  note  that  the  base  of  the  syphilitic  ulcer  is  of 
a  dirty-yellow  color  and  ragged,  whereas  in  actinomycosis  there  are 
pockets  and  undermined  ulcers  filled  with  flabby  granulations  and 
surrounded  by  small  and  large  abscesses  or  bands.  Those  cases  of 
actinomycosis  which  originate  from  the  gums  or  are  brought  on  by 
carious  teeth  have  been  considered  in  connection  with  the  diseases  of  the 
jaws. 

Treatment. — The  treatment  follows  the  lines  already  laid  down. 
Nodes  in  the  tongue  should  be  excised,  hemorrhage  checked,  and  the 
wound  sutured.  Healing  invariably  takes  place  without  suppuration. 
Ulcers  should  be  thoroughly  curetted,  and  if  a  cure  does  not  follow,  the 
operation  should  be  repeated.  The  soft  tissue  surrounding  them  should 
also  be  removed.  The  smaller  abscesses  are  evacuated  and  their  walls 
and  the  fistulse  curetted.  The  latter  method  has  been  successful  in  a 
number  of  instances  in  which  the  cheek  was  extensively  involved  and 
trismus  was  present.  Energetic  and  timely  treatment  is  the  only  means 
of  protecting  the  patient  against  extension  of  the  process  along  the 
sphenomaxillary  fossa  to  the  base  of  the  skull  and  into  the  cranial  cavity. 
The  success  of  this  procedure  is  shown  in  the  author's  clinic,  where 
Schlange  first  demonstrated  in  a  series  of  cases  the  value  of  surgical 
treatment,  and  altered  the  previous  conception  of  actinomycosis  as  an 
incurable  disease.  About  five-sixths  of  these  cases  were  traced,  and, 
with  the  exception  of  a  few  instances,  all  remained  cured.  The  author 
does  not  close  the  wounds,  but  keeps  them  open  with  iodoform-gauze 
packing.  If  the  granulations  become  pale  and  break  down,  they  should 
be  removed  and  the  opening  of  a  hidden  sinus  looked  for.  The  latter 
must  be  slit  open  and  thoroughly  cleaned.  The  internal  use  of  potassium 
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iodide,  as  formerly  recommended  to  prevent  the  spread  of  the  infection, 
has  not  met  with  favorable  results  in  the  author's  hands. 


LEUCOPLAKIA  OF  THE  MOUTH. 

This  term,  as  first  used  by  Schwimmer,  is  applied  to  an  idiopathic 
disease  characterized  by  the  gradual  development  and  extension  of 
opaque,  milk-white  patches  on  the  mucous  membrane  of  the  cheeks, 
lips,  and  palate,  but  most  frequently  on  the  upper  surface  of  the  tongue, 
where  they  may  extend  as  far  back  as  the  circumvallate  papillae.  On 
the  mucous  membrane  of  the  cheek  they  are  arranged  in  mosaic  fashion, 
are  small,  and  scarcely  project  above  the  surrounding  level.  A  similar 
condition  is  found  on  the  lips,  the  gums,  and  the  palate.  On  the  tongue, 
however,  they  give  the  impression  of  a  thin  rind  only  a  few  millimetres 
in  thickness,  applied  to  the  upper  surface,  at  first  smooth,  but  later 
wrinkled  and  furrowed.  Some  of  these  furrows  are  ulcerated  and  pene- 
trate more  or  less  deeply  into  the  mucous  membrane. 

These  patches,  whatever  their  site,  are  sharply  marked  but  of  irregular 
contour,  and  are  often  compared  in  appearance  to  a  map.  The  edges 
may  become  closely  approximated,  and  in  certain  places  the  patches 
are  confluent.  In  this  manner  the  entire  upper  surface  of  the  tongue 
may  be  covered  with  white  flakes  of  varying  thickness.  Palpation  shows 
that  these  patches  are  hard,  and  in  advanced  cases  they  feel  like  rough- 
ened horny  plates.  The  furrows  and  the  ulcerated  areas  are  very  apt 
to  bleed  at  times. 

.Mauriac  claims  to  have  observed  small  circumscribed  red  points  as 
the  initial  stage  in  the  formation  of  these  plaques.  Undoubtedly  these 
white  patches  appear  as  if  the  mucous  membrane  had  been  swabbed 
with  a  dilute  solution  of  silver  nitrate,  and  the  underlying  red  color  of 
the  parts  was  simply  veiled.  As  the  disease  is  a  progressive  one,  the 
various  stages  in  the  development  of  the  process  can  usually  be  observed 
at  the  same  time. 

The  favorite  site  of  this  disease  is  the  upper  surface  of  the  anterior 
section  of  the  tongue.  The  edges  and  the  under  surface  are  less  likely 
to  be  involved,  or  at  least  not  until  the  process  has  extended  over  the 
entire  upper  surface. 

In  the  beginning  the  process  causes  but  little  disturbance;  but  as  it 
extends  and  the  patches  become  larger  and  eroded,  the  tongue  becomes 
very  painful,  and  speech,  chewing,  and  swallowing  are  interfered  with. 
This  sensitiveness  may  reach  an  extreme  degree,  affecting  the  nutrition 
of  the  patient,  and  before  each  meal  recourse  must  be  had  to  cocaine. 
Even  more  importance  must  be  attached  to  the  possibility  of  this  process 
degenerating  into  a  carcinoma.  In  the  author's  clinic  a  history  of 
leucoplakia  preceded  the  appearance  of  carcinoma  of  the  tongue  in  53 
per  cent,  of  the  cases. 

To  the  researches  of  Nedopil  and  Schuchardt  surgeons  owe  the 
knowledge  of  the  anatomical  relations  of  these  lesions  to  carcinoma. 
VOL.  I.— 53 
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In  the  larger  number  of  cases  the  white  patch  consists  merely  of  markedly 
thickened  squamous  epithelium  deposited  in  many  layers  and  showing 
a  tendency  to  cornification.  The  author  has  often  observed,  in  exam- 
ining the  white  patches  in  the  neighborhood  of  a  carcinoma  excised  from 
the  tongue,  the  same  sort  of  proliferation  of  the  epithelium,  with  a 
cornification  of  the  superficial  layers.  The  papillae  lying  directly  under- 
neath were  unchanged,  but  the  vascularity  both  here  and  over  the  entire 
area  of  the  plaque  had  largely  disappeared,  and  the  layer  of  epithelium 
was  capable  of  removal  without  causing  much  bleeding.  Schuchardt 
was  able  to  show  that  the  substance  called  "eleidin,"  which  appears 
during  the  process  of  cornification  in  the  cells  of  the  Malpighian  layer, 
could  be  demonstrated  regularly  in  the  leucoplacic  patches  as  a  broad 
granular  zone  stained  red  by  carmine  and  situated  directly  under  the 
horny  layer. 

Although  in  the  author's  examinations  the  majority  of  the  cases 
examined  disclosed  the  changes  just  described,  without  involvement  of 
the  underlying  tissues  of  the  tongue,  a  certain  number  showed  a  different 
state  of  affairs.  In  these,  and  in  fact  in  a  large  number  of  the  prepara- 
tions made  by  Nedopil  and  Schuchardt,  were  found  an  hypertrophy  and 
hyperplasia  of  the  papilla?,  and  more  frequently  formation  of  new  vessels 
and  an  infiltration  of  leucocytes  in  the  subepithelial  layers.  The  latter 
also  covered  the  bottom  of  the  deeper  furrows.  Finally  Schuchardt,  and 
after  him  all  other  investigators,  demonstrated  mitosis  in  the  deepest 
layers  of  the  proliferating  epithelium.  But  the  most  important  factor  in 
the  development  of  carcinoma  from  leucoplakia  is  the  atypical  increase 
of  epithelium,  which  in  the  form  of  flattened  bands  extends  between 
the  papillse  into  the  deeper  layers. 

Etiology. — The  etiology  of  this  disease  has  by  no  means  been  defin- 
itely established.  It  is  a  well-known  fact,  however,  that  it  occurs  most 
often  in  smokers  and  is  rarely  seen  in  women.  In  596  cases  collected 
by  Schongarth,  only  28  were  females.  One  patient  whom  the  author 
saw  presented  a  typical  picture  of  the  disease,  but  on  the  next  day  the 
patches  had  almost  disappeared.  The  man  had  often  observed  this 
phenomenon,  and  declared  that  the  condition  always  subsided  as  soon 
as  he  stopped  smoking,  only  to  reappear  when  he  smoked  even  one  cigar. 
The  fact  that  men  present  this  disease  more  often  than  women  can,  it 
seems,  be  most  readily  explained  by  the  almost  universal  use  of  tobacco 
by  the  former.  Among  the  few  cases  the  author  has  treated  in  the  female 
sex,  was  one  Russian  woman,  who  according  to  her  own  statement  smoked 
at  least  eighty  cigarettes  daily.  As  Ludwig  has  demonstrated  the  pres- 
ence of  carbolic  acid  in  tobacco-smoke,  it  is  not  unlikely  that  the  effect 
of  the  latter  on  the  mucous  membrane  is  similar  to  the  action  of  soot, 
paraffin,  and  carbolic  acid  on  the  outer  skin,  and  in  the  long-continued 
irritation  produced  by  the  products  of  dry  distillation  the  explanation  of 
the  epithelial  proliferations  may  be  sought. 

The  similarity  which  exists  between  these  lesions  and  the  plaques  of 
secondary  syphilis  may  have  led  to  combating  the  claims  of  Schwimmer, 
who  considered  the  disease  entirely  idiopathic.  This  was  most  ener- 
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getically  done  by  Kaposi,  and  the  idea  seems  to  be  upheld  by  the  fre- 
quency which  leucoplakia  is  found  in  individuals  at  some  time  infected 
with  syphilis.  Schongarth  calculated  that  syphilis  was  present  in  65  per 
cent,  of  the  cases,  and  these  figures  confirmed  the  earlier  claims  of  Erb. 
If  this  fact  has  any  relation  to  the  disease,  it  can  only  be  looked  upon 
as  a  remote  one,  in  the  sense  that  syphilis  may  have  afforded  a  predis- 
posing cause  for  the  later  appearance  of  a  leucoplakia.  But  even  this 
theory  is  not  tenable,  when  it  is  remembered  that  although  women  are  not 
less  frequently  infected  with  syphilis  than  men,  they  are  rarely  afflicted 
with  leucoplakia.  A  notable  case  is  cited  by  Schwimmer,  who  observed 
a  fresh  syphilitic  lesion  in  a  man  with  a  well-developed  leucoplakia. 
Finally,  the  employment  of  mercurial  treatment  undertaken  in  many 
cases  has  never  caused  the  disappearance  of  a  patch  of  leucoplakia,  but, 
on  the  contrary,  has  made  it  worse,  whereas  the  secondary  symptoms 
of  syphilis  in  the  mouth  readily  subside  under  the  same  treatment. 

It  has  also  been  claimed  that  there  is  a  connection  between  leucoplakia 
and  psoriasis  of  the  skin.  Lissauer  in  50  cases  of  general  psoriasis 
observed  a  leucoplakia  of  the  oral  cavity  in  10. 

Diagnosis. — The  diagnosis  and  the  differential  diagnosis  of  this  dis- 
ease are  not  difficult.  The  plaques  are  commonly  confused,  however, 
with  the  mucous  patches  of  syphilis.  A  point  to  be  remembered  in 
this  connection  is  that  the  lesions  of  secondary  syphilis  in  the  mouth  are 
usually  found  during  the  first  two  years  after  infection  has  taken  place. 
At  the  same  time  similar  spots  are  found  on  the  palatal  tonsils,  a  situa- 
tion in  which  a  patch  of  leucoplakia  has  never  been  observed.  Syphilitic 
papules  are  usually  situated  on  the  edge  of  the  tongue,  leucoplakia  on  the 
back  of  the  tongue.  The  former  remain  soft,  the  latter  in  time  become 
hard.  The  papular  syphilide  of  the  mucosa  is  never  so  widely  distributed 
as  the  leucoplakia,  which  may  gradually  occupy  the  entire  'tongue.  The 
most  marked  differences  are  found,  however,  in  the  manner  in  which  these 
affections  develop.  Syphilis  begins  acutely  or  subacutely;  leucoplakia  is 
chronic  from  the  first,  increases  slowly,  but  is  continually  spreading.  In 
the  former  an  enlargement  of  the  cervical  lymphatic  glands  is  regularly 
present,  but  is  never  found  accompanying  a  leucoplakia.  Finally,  syphil- 
itic lesions  of  the  mouth  are  usually  only  a  part  of  other  manifestations 
of  the  secondary  period  on  the  skin  or  other  mucous  membranes.  The 
differentiation  from  a  beginning  carcinoma  is  much  more  difficult,  espe- 
cially if  a  thick  white  patch  is  present  and  there  is  the  possibility  of  a 
newly  forming  neoplasm  underneath.  Severe  pain  accompanying  a 
leucoplakia  may  be  attributed  to  a  simultaneous  neuralgia  of  the  lingual 


nerve. 


Treatment.— The  treatment  of  this  condition  should  begin  as  soon 
as  the  diagnosis  is  made,  for  experience  has  warned  surgeons  of  the 
possibility  of  the  white  patches  forming  the  starting  point  of  future  car- 
cinomatous  growths.  Fournier  has  stated  that  this  takes  place  in  30  per 
cent,  of  the  cases.  This  affords,  however,  a  pretty  favorable  outlook, 
and  the  author  has  seen  instances  in  which  leucoplakia  has  been  present 
for  twenty-seven  years  or  longer  without  signs  of  malignant  degeneration 
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having  taken  place.  Smoking  must  be  absolutely  prohibited,  and  in  the 
early  stages  this  may  be  sufficient  to  check  the  further  progress  of  the 
disease.  A  bland  mouth-wash  may  also  be  prescribed,  such  as  a  4  per 
cent,  solution  of  borax  in  water  and  aqua  menthae  in  equal  parts.  When 
the  disease  is  more  advanced,  cauterization  is  recommended  with  subli- 
mate, papayotin,  or  a  solution  of  chromic  acid  in  water  in  the  proportion 
of  1 : 10.  The  author  has  never  seen  any  permanent  results  following 
the  employment  of  these  methods,  but  desires  to  recommend  the  Paque- 
lin  cautery  as  first  advised  by  Volkmann.  The  tongue  may  be  readily 
anaesthetized,  particularly  with  the  recently  introduced  anaesthesin.  By 
means  of  a  sharp  spoon  the  thickened  epithelium  is  scraped  away,  the 
bleeding  arrested  with  a  gauze  tampon,  and  the  cautery  applied  suffi- 
ciently k>ng  to  produce  a  superficial  slough.  The  pain  following  this 
procedure  is  severe,  but  may  be  relieved  by  holding  a  piece  of  ice  in  the 
mouth.  After  the  slough  has  separated,  it  is  well  to  use  a  mouth-wash 
to  promote  healing  of  the  underlying  raw  surface.  If  there  are  deep 
furrows  running  through  the  patch,  or  ulcers  are  present  which  do  not 
heal  kindly,  the  application  of  the  cautery  is  indispensable,  as  the  danger 
of  malignant  degeneration  is  imminent,  and  this  is  only  the  way  in  which 
the  diseased  tissues  can  be  reached  and  destroyed. 


PHLEGMONOUS  GLOSSITIS. 

Although  a  number  of  the  diseases  already  described  are  not  limited 
by  the  border-line  between  the  mouth  and  the  oropharynx,  known  as 
Waldeyer's  lymphatic  ring,  this  is  especially  noticeable  in  regard  to  the 
phlegmonous  processes  of  the  tongue  and  the  pharynx.  At  any  rate  it 
is  usually  considered  a  difficult  matter  to  distinguish  a  deep  glossitis  from 
a  phlegmonous  process  in  the  region  of  the  palatal  tonsils.  The  extension 
of  any  inflammatory  swelling  of  the  palatal  tonsils  to  the  so-called  lingual 
tonsil  is  readily  possible,  and  probably  always  occurs  in  every  case  of 
acute  pharyngitis  and  tonsillitis.  The  clinical  picture  of  a  superficial 
glossitis  as  regards  the  redness,  swelling  of  the  papillae,  and  coatings  of 
different  types,  is  part  of  that  of  a  general  disease,  more  particularly  of 
one  of  an  infectious  nature.  (The  strawberry  tongue  of  scarlet  fever  is 
a  good  example  of  what  has  been  claimed  by  numerous  specialists  on 
the  mouth,  nose,  or  throat,  as  an  affection  per  se  and  belonging  to  one 
of  their  particular  fields  of  endeavor.)  There  are  various  other  affec- 
tions of  the  tongue  which  need  not  be  considered  here;  these  include  the 
feline  and  the  geographical  tongue,  the  papillary  glossitis  of  Michelson, 
and  the  exfoliative  glossitis  of  Moller.  Consideration,  however,  must 
be  given  to  the  surgically  important  phlegmonous  glossitis. 

The  tongue  manifests  a  marked  tendency  to  diffuse  inflammations  and 
swelling.  If  during  the  asphyxia  produced  by  a  general  anaesthetic  the 
tongue  is  seized  with  a  forceps  or  is  tightly  grasped  by  the  fingers,  it  soon 
enlarges  and  turns  a  bluish-red  color.  This  swelling  disappears,  how- 
ever, just  about  as  rapidly  as  it  comes  on,  and  in  twelve  hours'  time  the 
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organ  usually  returns  to  its  normal  condition.  Pronounced  irritation, 
even  if  transitory  and  superficial,  is  liable  to  cause  a  similar  swelling. 
Chewing  the  bark  of  the  spurge  laurel  is  said  to  produce  the  same  effect. 
The  swellings  which  follow  scalds,  wounds,  insect-bites,  mercurial  and 
other  forms  of  stomatitis,  and  their  consequences,  especially  the  exten- 
sion to  the  entrance  to  the  larynx,  have  already  been  discussed.  The 
most  serious  swelling  is  that  due  to  erysipelas  of  the  oral  mucosa,  on 
account  of  the  danger  of  an  oedema  of  the  glottis.  Although  this  erysi}>- 
elatous  process  usually  affects  only  the  mucosa  and  the  uppermost  layers 
of  the  submucosa,  it  induces  a  very  pronounced  swelling  of  the  entire 
tongue.  It  rarely  happens  that  any  phlegmonous  process  results  from 
this  cause,  and  the  swelling  ordinarily  subsides  without  leaving  any  traces. 

FIG.  342. 


Showing  accessory  thyroid  gland  at  base  of  the  tongue.    Tumor  is  nearly  spherical,  2.5  x  3  cm. 
Color,  grayish-red.     Microscopical  examination  shows  structure  like  thyroid. 

A  peculiar  form  of  this  transitory  swelling  of  the  tongue  is  known  as 
hemiglossitis,  which  is  described  as  a  very  acute  and  painful  enlargement 
of  one-half  of  the  tongue,  accompanied  by  high  fever.  The  latter  lasts 
but  one  day  and  the  swelling  subsides  in  about  three  days.  Guterbock, 
who  has  written  a  monograph  on  this  disease,  believes  that  it  depends  on 
nervous  influences,  and  is  analogous  to  herpes  zoster,  the  distribution 
following  the  branches  of  the  lingual  nerves. 

Mention  may  also  be  made  at  this  point  of  the  swelling  of  the  tongue 
which  is  found  in  man  infected  with  the  mouth-and-hoof  disease  of  cattle. 
Siegel  has  closely  observed  this  condition  during  one  epidemic,  and  de- 
scribes it  as  dominating  the  clinical  picture.  Of  6  patients,  2  died  of 
sepsis.  In  3  of  the  4  who  recovered  the  swelling  subsided  without  further 
complications,  but  in  the  fourth  the  larger  part  of  the  tongue  became 
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gangrenous,  probably  from  the  pressure  of  the  teeth,  for  it  projected 
about  2  cm.  beyond  the  latter. 

The  diagnosis  of  this  infectious  inflammation  of  the  tongue  must  be 
based  on  the  other  symptoms  of  the  disease  present.  A  feverish  pro- 
dromal stage  is  followed  by  the  development  of  a  vesicular  eruption  on 
the  lips,  and  especially  on  -the  mucous  membrane  of  the  mouth,  includ- 
ing the  tongue,  similar  to  an  aphthous  stomatitis.  The  same  eruption 
appears  on  the  prepuce  or  the  vulva  and  on  the  breasts  of  nursing  women, 
while  the  entire  outer  skin  is  covered  with  an  erythema  and  petechial 
spots.  Other  complications  follow,  such  as  scorbutic-like  hemorrhages 
from  the  oral  mucous  membrane  and  also  the  skin,  chronic  exhausting 
gastrointestinal  catarrhs,  or  finally  chest  symptoms.  The  vesicles  on 
the  mucous  surfaces  become  ulcerated  and  the  invasion  of  streptococci 
results  in  mixed  infection.  The  fatal  Ludwig's  angina  observed  by  Siegel 
in  some  of  his  cases  is  attributed  by  him  to  the  latter  cause.  Siegel  also 
found  in  the  liver  and  kidneys  of  the  victims  of  this  disease  bacteria 
which  produced,  when  inoculated  in  calves,  the  typical  hoof-and-mouth 
disease  usually  found  in  these  animals. 

Lymphangiomata  of  the  tongue,  especially  those  of  the  diffuse  type, 
are  often  accompanied  by  an  inflammatory  process.  This  ordinarily 
subsides  in  a  few  days,  but  may  lead  to  deeper  abscesses  and  extensive 
sloughing. 

Considering  the  numerous  injuries  which  the  tongue  sustains  and  the 
number  of  foreign  bodies  which  enter  it,  such  as  fish-bones  and  bone- 
splinters,  phlegmonous  glossitis  is  a  comparatively  rare  disease.  If  the 
inflammation  is  limited  to  the  pre-epiglottic  region,  which  is  often  the 
region  where  foreign  bodies  are  liable  to  be  caught,  it  resembles  an  acute 
angina,  especially  in  the  difficulty  experienced  in  swallowing.  Should  an 
abscess  form,  a  rise  of  temperature,  swelling  of  the  lymph-glands,  and 
dyspnoea  are  the  symptoms  which  quickly  appear,  so  that  immediate  trach- 
eotomy may  even  be  necessary.  It  may  be  that  in  these  cases  there  is  a 
swelling  of  the  tongue  only  when  there  has  been  a  previous  peritonsillar 
phlegmon  of  the  palatal  tonsil  which  has  spread  down  over  the  tongue. 
The  more  acutely  the  swelling  develops,  the  greater  the  danger  of 
asphyxia.  In  some  cases  the  disease  runs  a  very  chronic  course,  and  it 
may  be  weeks  before  the  abscess  develops.  The  milder  cases  are  usually 
limited  to  the  movable  parts  of  the  tongue;  those  of  a  severer  form  in- 
vade the  root.  The  latter  type  is  apt  to  attack  one  side  only,  and  resem- 
bles very  often  a  tonsillar  angina.  The  tongue  swells  to  such  an  extent 
that  there  seems  hardly  room  for  it  in  the  mouth.  It  forces  its  way 
between  the  teeth,  presses  down  on  the  floor  of  the  mouth,  pushes  the 
gullet  backward  and  the  palate  upward.  In  this  manner  respiration  is 
interfered  with  mechanically  and  without  the  presence  of  an  cedema  of 
the  glottis.  The  patient  therefore  bends  his  head  back  as  far  as  possible, 
in  order  to  be  able  to  draw  the  air  through  the  nose  over  the  back  of  the 
tongue.  This  is  a  very  characteristic  position,  and  as  a  result  the  face 
appears  extremely  congested.  The  movements  of  the  tongue  are  greatly 
interfered  with;  it  can  no  longer  be  projected,  speaking  becomes  impos- 
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sible,  and  the  acts  of  chewing  and  swallowing  are  extremely  limited. 
The  saliva  is  constantly  dribbling  and  the  edges  of  the  tongue  become 
sore  from  the  pressure  of  the  teeth.  The  swelling  at  the  root  of  the 
tongue  is  evident  as  a  board-like  hardness  in  the  submental  and 
the  hyoid  regions.  The  temperature  nevertheless  is  not  high,  and  in 
the  milder  cases  there  may  be  no  rise  at  all. 

Among  the  dangers  attending  this  condition,  aside  from  the  mechan- 
ical interference  with  respiration  produced  by  the  swelling  of  the  root 
of  the  tongue,  is  an  oedema  of  the  glottis.  The  phlegmonous  process 
may  also  extend  through  the  floor  of  the  mouth  and  down  along  the  neck. 
The  origin  of  the  acute  condition,  well  known  as  Ludwig's  angina,  which 
invades  the  deep  connective-tissue  planes  of  the  neck,  may  usually  be 
looked  for  in  a  suppurative  peri-odontitis.  The  focal  point  of  the  result- 
ing inflammation  is  in  the  floor  of  the  mouth  and  to  one  side  along  the 
capsule  of  the  submaxillary  salivary  gland.  An  inflammatory  process 
may  extend  from  the  tongue  in  a  similar  manner  into  the  loose  connec- 
tive tissue  between  the  genioglossus  and  the  mylohyoid  muscles,  and  may 
also  invade  the  neck  like  a  Ludwig's  angina. 

To  the  dangers  of  asphyxia  and  of  an  extension  of  the  phlegmon  must 
be  added  the  possibility  of  an  inspiration  pneumonia,  for  the  stagnating 
saliva  which  constantly  bathes  the  diseased  tongue  swarms  with  patho- 
genic organisms.  As  the  patient  is  unable  to  swallow,  this  is  continually 
flowing  into  the  respiratory  passages  and  induces  peribronchial  infil- 
trations and  pneumonic  processes.  For  this  reason  the  treatment  of  a 
phlegmonous  glossitis  must  be  energetically  conducted.  The  finger 
should  be  passed  backward  as  far  as  possible  over  the  root  of  the  tongue, 
and  under  it,  as  a  guard,  a  scalpel  or,  better,  a  curved  bistoury  is  intro- 
duced until  its  point  reaches  beyond  the  circumvallate  papillae.  The 
point  of  the  instrument  is  plunged  deeply  into  the  substance  of  the  tongue 
and  then  drawn  forward  so  as  to  cut  to  one  side  or  the  other  of  the 
median  line,  for  the  process  is  usually  unilateral.  Very  often  only  blood 
and  a  cloudy  serum  issue  from  the  wound,  at  other  times  there  may  also 
be  pus.  This  procedure  is  ordinarily  followed  by  an  immediate  reduc- 
tion in  size  of  the  swelling,  and  is  accompanied  by  very  little  hemorrhage. 
The  wound  is  allowed  to  remain  open,  and  although  it  appears  quite 
deep  when  first  made,  it  gives  the  impression  of  a  mere  superficial  scari- 
fication after  the  swelling  of  the  tongue  has  subsided.  If  marked  hemor- 
rhage takes  place,  the  wound  may  be  temporarily  packed  with  iodoform 
gauze,  and  later  closed  by  suture.  Mouth- washes  may  now  be  prescribed, 
but  should  always  be  of  a  bland  character.  If  the  swelling  develops 
rapidly  from  the  very  beginning,  causing  marked  interference  with 
respiration,  accompanied  by  stridor  and  lividity  of  the  face,  an  imme- 
diate tracheotomy  should  be  done  before  incisions  are  made  in  the  tongue. 

Finally,  in  cases  in  which  there  was  a  marked  induration  in  the  sub- 
mental  region,  and  the  skin  red  and  oedematous,  the  author  has  made  a 
deep  incision  extending  between  the  genioglossi  muscles  and  enlarged 
the  wound  in  the  substance  of  the  tongue  by  blunt  dissection.  The 
evacuation  of  the  foul-smelling  pus  always  produced  an  immediate 
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amelioration  of  the  pain  and  the  dyspnoea.  This  incision  has  the  advan- 
tage, moreover,  of  a  complete  evacuation,  without  the  danger  of  pus  and 
blood  finding  their  way  into  the  air-passages. 

Sloughing  of  the  tongue  as  a  result  of  compression  of  the  vessels  by 
the  tension  of  the  inflamed  tissues  has  rarely  been  observed.  It  is  more 
likely  that  gangrene  is  produced  by  the  pressure  of  the  teeth  on  a  swollen 
tongue  projecting  beyond  their  borders,  as  in  the  case  reported  by  Siegel. 

The  author  has  already  noted  the  more  or  less  circumscribed  gangrene 
of  the  tongue  which  may  take  place  as  the  result  of  wounds  or  lacera- 
tions of  the  organ,  with  insufficient  vascular  connection  to  maintain  the 
nutrition,  or  those  which  are  due  to  hemorrhage  which  dissects  up  the 
parenchyma  of  the  tongue  sufficient  to  produce  a  degree  of  tension  that 
may  obstruct  the  vascular  supply.  A  deep  inflammatory  glossitis  acts 
in  a  similar  manner.  Severe  burns,  as  well  as  cauterization  with  acids, 
alkalies,  or  the  actual  cautery,  also  produce  a  gangrene  of  the  mucous 
membrane.  Sloughing  may  be  due  to  sutures  introduced  too  close 
together  or  tied  too  tightly.  Brindelle  and  Lafarelle  claim  that  a  par- 
tial gangrene  of  the  tongue  may  result  from  pressure  on  the  neck,  and 
cite  an  instance  in  which  a  man  of  seventy  was  seized  by  the  throat 
and  partially  strangled.  This  brought  on  an  extensive  hsematoma  over 
the  hyoid  bone,  and  from  this  locality  the  blood  found  its  way  into  the 
root  of  the  tongue  and  produced  a  swelling.  A  non-traumatic  gangrene 
may  also  result  from  extension  of  a  noma  from  the  floor  of  the  mouth. 
Gangrene  of  the  tongue  has  finally  been  observed  as  a  complication  of 
typhoid  and  puerperal  fever,  and  Partsch  reports  having  seen  it  appear 
spontaneously  in  a  case  of  diabetes. 

The  chronic  abscesses  of  the  tongue  are  quite  rare.  They  are  due  to 
a  swelling  which  has  been  circumscribed  from  the  beginning.  In  a 
number  of  instances  where  reported  they  have  undoubtedly  been  confused 
with  suppurating  actinomycotic  nodules. 


TUMORS  OF  THE  MOUTH. 

Haemangioma. — The  simple  angioma — telangiectasis — is  usually 
present  on  the  tongue  as  an  elevated  patch  the  size  of  a  pea,  and  of 
a  deeper  bluish-red  color  than  its  surroundings.  On  the  mucous 
membrane  of  the  cheek  it  is  apt  to  be  larger.  Its  make-up  of  inter- 
lacing vessels  is  evident  by  the  small  dilated  venules  plainly  visible  at 
the  periphery.  At  times  the  highly  colored  naevi  usually  found  on  the 
external  skin  may  extend  over  the  lips  into  the  mouth  and  to  the 
gums.  Angiomata  may  appear,  either  single  or  multiple,  on  the  tongue, 
the  cheek,  or  the  soft  palate,  and  exist  alone  or  combined  with  phlebec- 
tasias.  They  may  also  cover  or  adjoin  the  second  form  of  angioma,  the 
cavernous,  which  projects  above  the  mucous  membrane  in  the  form  of 
dark-blue  ridges  and  bunches,  and  also  sinks  deeply  into  the  submucous 
tissues.  The  size  and  elevation  of  these  growths  vary  with  the  amount 
of  blood  they  may  contain,  increasing  in  diameter  and  tension  during 
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ihey  afford  a  soft  impression  to  the  palpating  finger,  and  may  be 
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These  growths  assume  a  clinical  importance  on  account  of  the  ten- 
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tissues.  It  has  already  been  noted  that  the  cavernous  tumors  of  the  lip! 
and  cheeks  may  steadily  increase  in  size  and  extend  through  the  inter- 
vening soft  parts  until  the  mucous  membrane  is  reached.  In  this  way 
the  entire  cheek  may  be  converted  into  a  soft  compressible  tumor  of  a 

FIG.  343. 


Cavernous  angioma  at  end  of  the  tongue. 

bluish  tint,  with  knob-like  projections  on  the  mucous  surface  and  no- 
where sharply  marked  off  from  the  surrounding  tissues.  In  other  cases 
they  may  extend  over  the  floor  of  the  mouth  and  the  soft  palate,  and 
may  even  involve  the  tongue,  so  that  the  entire  side  of  the  mouth  is 
taken  up  by  this  enormous  cavernous  tumor.  The  snout-like  protrusion 
of  the  lips  is  a  very  characteristic  sign  when  these  have  become  the  site 
of  such  tumors.  The  atlases  of  v.  Bruns,  v.  Mikulicz,  and  Michelson 
illustrate  instances  of  this  condition,  and  the  author  has  also  known 
cases  in  which  the  upper  lip,  the  nose,  the  cheek,  the  eyelids,  and  the 
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mucous  membrane  of  the  mouth  back  to  the  velum  have  all  been  con- 
verted into  one  large,  soft,  dark-blue  tumor  mass. 

The  tumors  confined  to  the  mucous  membrane  of  the  cheek  form  flat 
puffy  elevations  of  a  bluish  color,  over  which  the  mucosa  is  thinned  and 
often  excoriated.  They  are  very  liable  to  be  caught  between  the  teeth 
and  injured.  Isolated  cavernous  tumors  are  rarely  found  on  the  floor 
of  the  mouth;  when  present,  they  are  likely  to  have  extended  from  the 
lower  lip. 

On  the  tongue  these  tumors  are  found  as  solitary  growths  of  varying 
sizes.  Landerer  describes  one  which  involved  the  anterior  half  of  the 
tongue  and  attained  the  dimensions  of  a  fist.  At  times  there  may  be 
present  simultaneously  isolated  cavernous  tumors  on  the  lips  and  tongue, 
or  on  the  lips  and  soft  palate,  and  in  other  combinations. 

The  development  of  the  smaller  as  well  as  the  larger  growths  usually 
proceeds  from  a  telangiectatic  patch,  which  may  have  been  present  since 
birth,  but  to  which  little  or  no  attention  was  given.  In  this  sense  the 
cavernous  tumors  may  be  looked  upon  as  congenital,  although  their 
main  growth  does  not  take  place  until  a  later  period  of  life. 

In  considering  the  effects  produced  by  these  tumors,  the  resulting 
deformities  are  found  to  be  of  less  importance  than  the  sudden  and 
frequent  hemorrhages  or  the  inflammations  to  which  these  growths  are 
liable.  Hemorrhages  are  very  liable  to  occur  from  the  large  diffuse 
cavernous  tumors,  from  progressive  thinning  and  rupture  of  the  over- 
lying mucous  membrane,  or  traumatism.  An  inflammatory  process  is 
brought  on  by  the  entrance  of  an  infection  through  a  wound  or  excoria- 
tion. It  may  lead  to  suppuration,  thrombosis,  embolus,  and  general 
sepsis.  Although  this  presents  a  very  unfavorable  course  for  one  of  the 
larger  angioma,  it  may  produce  healing  of  the  smaller  varieties  by  oblit- 
eration of  the  dilated  vessels.  Such  a  process,  however,  has  never  been 
observed  in  the  angiomata  of  the  cheeks  and  tongue. 

V.  Mikulicz  reports  having  seen  a  case  of  racemose  aneurysm  of  the 
external  maxillary  artery  which  was  particularly  well  developed  along 
the  gums,  and  bled  profusely  on  several  occasions  when  teeth  were 
extracted. 

Treatment. — The  treatment  of  these  angiomata  depends  on  the  size 
of  the  growth.  The  small,  blue,  circular  spots  on  the  tongue  should 
be  left  alone.  In  certain  cases,  in  which  patients  were  worried  by 
the  fear  of  their  being  cancerous,  the  author  has  removed  them  by 
cauterization. 

The  small  circumscribed  cavernous  tumors  may  be  extirpated.  The 
hemorrhage  from  these  cases  is  not  so  severe  as  one  would  expect, 
especially,  if  the  incision  is  made  quickly  and  outside  of  the  limits  of  the 
enlarged  vessels.  In  the  case  of  an  extended  flat  angioma  on  the  tongue 
or  the  inner  surface  of  the  lip,  temporary  compression  may  be  secured 
by  the  fingers  of  an  assistant  or  the  ring-shaped  instrument  recommended 
by  v.  Mikulicz  for  the  tonsils.  After  local  anaesthesia  has  been  secured 
a  longitudinal  incision  is  made  through  the  growth  and  the  spongy  mass 
scraped  out  with  a  sharp  spoon  down  to  healthy  tissue.  When  the 
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pressure  is  released,  the  few  small  spurting  arteries  may  be  readily  seized 
and  ligated.  The  attempt  has  also  been  made  to  apply  a  provisional 
ligature  around  the  base  of  the  tongue. 

The  larger  cavernous  tumors  call  for  operation  when  spontaneous 
hemorrhage  has  occurred  several  times.  In  these  cases  the  patient's 
head  must  be  kept  low,  and  a  preventive  tamponade  of  the  trachea 
may  be  necessary.  The  excision  should  be  done  as  rapidly  as  possible. 

The  principal  procedure  directed  against  the  diffuse  and  extensive 
cavernous  tumors  when  they  have  become  an  element  of  danger  by 
reason  of  frequent  hemorrhages  or  continuous  growth,  is  the  method  of 
ignipuncture  introduced  by  Thiersch,  If  the  tumor  is  especially  soft 
and  vascular,  it  is  well  to  precede  the  operation  by  ligation  of  one  or 
both  lingual  and  external  maxillary  arteries.  With  the  fine  point  of  the 
Paquelin  cautery  at  a  dull  glow  a  series  of  punctures  are  made  into  the 
substance  of  the  growth  quite  close  together.  The  inflammatory  reaction 
and  its  consequences  cause  an  obliteration  of  the  growth,  although  it 
may  be  necessary  to  repeat  the  operation  a  number  of  times.  Hemor- 
rhage is  liable  to  occur  when  the  sloughs  separate,  and  then  a  Pean's 
forceps  may  be  applied  to  the  bleeding  point  and  allowed  to  remain  in 
place  for  from  twenty-four  to  forty-eight  hours.  The  author  has  also 
had  some  success  with  a  bit  of  sterilized  sponge  applied  directly  to  the 
wound,  which  adheres  by  suction  and  may  be  left  in  place  for  several 
days.  He  has  had  good  results  with  the  injection  of  absolute  alcohol 
into  the  depths  of  the  tumor;  an  injection  directly  under  the  surface  is 
very  apt  to  cause  sloughing  of  the  mucous  membrane. 

Lymphangioma. — The  lymphangiomata  of  the  oral  cavity  are  either 
cystic  or  cavernous.  The  cystic  lymphangiectases  occur  in  two  forms: 
In  the  first  place,  as  simple  cysts,  which  are  only  recognized  as  being 
derived  from  a  lymphatic  origin  by  the  detection  of  the  endothelial  lining 
in  a  microscopical  section.  They  are  situated  on  the  end  of  the  tongue 
or  in  the  cheek,  and  Ratimow  reports  one  case  in  which  they  occurred 
in  the  soft  palate.  They  attain  a  considerable  size  and  present  an 
irregular  outline.  Along  the  base  may  sometimes  be  felt  a  ridge  made 
up  of  smaller  cysts  or  of  cavernous  tissue  filled  with  lymph.  .The  latter 
condition  may  point  to  the  development  of  a  single-celled  cyst  from 
what  was  originally  cavernous  lymphangioma,  or  at  any  rate  it  shows 
the  close  relationship  between  these  two  structures.  Although  their 
serous  contents  differed  from  the  viscid  fluid  in  the  smaller  cysts  of  the 
cheek,  they  were  not  considered  as  distinct  until  Ranke  proved  that  the 
one  was  an  enormous  lymphatic  varix  and  the  other  merely  a  retention- 
cyst. 

The  nodular  type  is  another  form  of  lymphangioma.  This  consists 
of  small,  isolated,  hemispherical  elevations  scattered  over  the  edge  and 
the  back  of  the  tongue  singly  or  in  groups.  Closer  inspection  with  a 
hand  lens  shows  the  roughened  surface  covered  with  minute  vesicles 
containing  a  watery,  turbid,  or  a  bloody  fluid.  In  a  few  instances 
Dollinger  has  shown  that  the  fungiform  papillae  were  the  seat  of  the 
cystic  degeneration.  The  firm  base  upon  which  these  lesions  are  found 
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is  an  inflammatory  product,  and  it  is  characteristic  of  these  growths 
that  at  irregular  intervals  they  may  become  inflamed,  and  during  this 
period  increase  in  size,  which,  together  with  a  greater  degree  of  indu- 
ration, remains  as  a  permanent  feature.  A  marked  swelling  of  the 
tongue  may  accompany  this  process,  but  it  rapidly  disappears  as  the 
inflammation  subsides. 

The  large  simple  cysts  are  also  congenital  tumors,  but  are  not  perceived 
until  some  time  after  birth.  They  manifest  themselves  by  their  gradually 
increasing  size  or  by  an  inflammatory  process.  If  examined  at  an  early 
stage,  groups  of  small  vesicles  in  the  vicinity  of  the  nodular  elevations 

FIG.  344. 


Section  through  a  lymphangioma  of  the  tongue  (macroglossia).     a.  Lymphanode. 

may  be  seen  on  the  part  of  the  tongue  that  is  yet  perfectly  normal. 
This  gives  an  impression  as  if  the  small  cystic  spaces  under  the  elevated 
epithelium  constituted  the  original  change,  and  the  indurated  base,  which 
gives  them  the  appearance  of  nodules,  is  the  result  of  intercurrent  inflam- 
mations. The  latter  are  undoubtedly  due  to  an  infection  which  readily 
takes  place  through  one  of  the  numerous  cysts  which  are  present  on  the 
surface  of  the  tongue.  This  may  also  result  in  exceptional  cases  in 
abscesses,  which  appear  after  the  swelling  subsides,  or  in  a  phlegmonous 
process  which  extends  down  the  neck. 

Treatment. — Treatment  of   these  cases  should  be  instituted  as  early 
as  possible.    The  lately  introduced  preparation  known  commerciallv  as 
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anaesthesin  (a  para-amidobenzoic  acid-ester)  manifests  its  effects  more 
rapidly  than  cocaine  or  eucaine,  and  the  same  is  more  lasting.  By  this 
means  the  tongue  may  be  thoroughly  anaesthetized  and  with  the  aid  of 
the  Paquelin  cautery  the  growths  thoroughly  destroyed.  The  applica- 
tions may  need  to  be  repeated,  and  months  elapse  before  the  lesion 
entirely  disappears  and  the  tongue  is  restored  to  its  normal  condition. 

Macroglossia.— The  cavernous  lymphangiomata  of  the  tongue  may 
finally  lead  to  that  condition  known  as  macroglossia.  Formerly  this 
was  looked  upon  as  a  general  hypertrophy  of  the  tongue,  until  the 
researches  of  O.  Weber,  Virchow,  Maas,  and  especially  Wegner,  showed 
conclusively  that  it  was  a  true  cavernous  lymphangioma. 

A  macroglossia  exists  at  birth,  but  usually  does  not  become  noticeable 
until  the  tongue  has  attained  such  a  size  that  it  projects  beyond  the 
teeth  and  lips.  From  this  is  derived  the  old  name  of  the  condition, 


FIG.  345. 


Macroglossia. 

prolapsus  linguae.  A  good  representation  of  the  condition  is  seen  in  the 
appended  illustration  (Fig.  345)  of  a  child  one  and  a  half  years  of  age. 
That  part  of  the  tongue  projecting  beyond  the  teeth  is  of  a  dark-red 
color,  excoriated,  fissured,  and  ulcerated,  arid  here  and  there  presents 
a  number  of  adherent  brown  crusts.  A  deep  furrow  caused  by  the  teeth 
or  the  free  edge  of  the  alveolar  process  surrounds  the  tongue  and  divides 
it  into  two  parts.  That  lying  within  the  line  of  the  teeth  may  entirely 
fill  the  cavity  of  the  mouth,  which  accounts  for  the  disturbances  in  speech 
and  swallowing,  and  the  interference  with  respiration,  all  of  which  may 
gradually  assume  a  dangerous  aspect.  If  it  is  possible  in  an  early  case 
to  obtain  a  view  of  the  back  of  the  tongue,  the  entire  surface  of  the  latter 
is  seen  to  be  covered  with  vesicles  of  about  the  size  of  the  head  of  a 
pin.  The  constant  pressure  of  the  protruding  tongue  gradually  produces 
an  eversion  of  the  lips  and  also  results  in  changes  in  the  lower  jaw.  If 
teeth  are  present  they  are  forced  to  assume  a  horizontal  position,  and 
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the  middle  section  is  bent  outward  and  downward.  This  interferes  with 
the  development  of  the  bone,  and  in  consequence  it  remains  narrow  and 
thin. 

As  long  as  the  diseased  tongue  remains  within  the  limits  of  the  oral 
cavity  it  may  not  annoy  the  patient  very  much  for  some  years,  but  later 
painful  inflammations  are  apt  to  come  on  at  more  and  more  frequent 
intervals.  During  such  an  attack  the  tongue  becomes  very  large  and  is 
held  between  the  teeth.  In  the  interval  it  sinks  into  the  mouth,  and  re- 
mains in  a  quiescent  state  until  a  fresh  swelling  again  causes  it  to  project. 

A  histological  examination  of  one  of  these  enlarged  tongues  shows 
that  it  is  traversed  by  a  large  number  of  irregular  hollow  sinuses.  The 
clefts  extend  down  to  the  upper  surface  of  the  papillae  or  further,  sepa- 
rating the  muscle-fibres.  The  connective  tissue  contains  many  cells,  and 
does  not  form  compact  masses,  but  merely  extends  as  a  loose  network 
between  the  sinuses.  At  various  points  are  large  collections  of  lymphoid 
cells  resembling  the  lymph-follicles.  A  distinct  endothelial  lining  can 
be  demonstrated  in  all  the  sinuses.  The  relations  between  the  encircling 
connective  tissue  and  the  sinuses  depends  on  the  dimensions  of  the 
latter.  If  these  are  large  and  dilated,  the  connective  tissue  is  poorly 
represented,  and  vice  versa.  The  marked  development  of  connective 
tissue  and  the  cellular  infiltration  may  properly  be  considered  as  conse- 
quences of  an  inflammatory  process.  Blood  has  also  been  repeatedly 
found  in  these  sinuses,  pointing  to  a  mixed  growth — a  hsematolymph- 
angioma. 

A  congenital  macroglossia  may  in  rare  instances  involve  the  entire 
tongue.  In  the  case  illustrated,  only  the  anterior  half  of  the  tongue 
was  altered,  the  part  on  the  distal  side  of  the  circumvallate  papillae  being 
apparently  unchanged.  Aside  from  the  large  diffuse  lymphangiomata, 
which  involve  such  extensive  sections  of  the  tongue,  a  circumscribed 
form  is  also  known.  The  latter  may  afford  the  impression  of  a  fibroma 
or  a  sarcoma,  as  they  appear  in  the  form  of  a  sharply  marked-off  tumor 
in  the  anterior  part  of  the  tongue.  They  are  moderately  hard,  change 
little  in  size,  and  are  only  slightly  compressible.  Their' surf  ace  distin- 
guishes them  from  the  other  forms  of  tumors.  The  mucous  membrane 
is  tightly  adherent  and  cannot  be  separated  from  the  growth,  and  is 
covered  to  a  greater  or  lesser  degree  with  the  small  vesicles  previously 
described.  When  the  diagnosis  is  doubtful,  it  is  always  well  to  examine 
the  lesion  with  the  hand  lens. 

Treatment. — The  treatment  of  the  smaller  tumors,  in  order  to  avoid 
hemorrhage  and  infection,  should  consist  in  their  destruction  with  the 
thermocautery.  The  site  of  operation  may  first  be  anaesthetized  and  a 
suitable  constricting  clamp  applied  before  cauterization. 

The  large  diffuse  tumors,  the  macroglossia,  may  be  diminished  in 
size  and  finally  removed  by  a  series  of  wedge-shaped  incisions.  Fehleisen 
has  observed  that  a  diminution  in  size  followed  ligation  of  both  linguals, 
and  it  may  be  advisable  to  do  this  before  the  operation.  A  wedge-shaped 
section  of  tissue  is  then  excised  from  the  tongue  on  each  side  of  the 
median  line,  with  the  base  corresponding  to  the  upper  surface  of  the 


TUMORS  OF  THE  MOUTH.  847 

tongue,  and  the  point  directed  downward  into  its  substance.  It  may  be 
necessary  to  repeat  this  operation  several  times,  and  finally  a  similar 
piece  may  also  be  excised  from  the  tip,  with  its  base  consisting  of  the 
latter  itself.  The  wounds  should  be  closed  with  deep  sutures  placed 
close  together.  The  operation  is  not  without  danger  to  a  young  child, 
both  on  account  of  the  time  necessary  for  its  execution  and  the  possibility 
of  infection  from  the  ulcerated  surface. 

Cystic  Tumors  of  the  Mouth. 

Cysts  of  the  Mucous  Glands.— These  cystic  tumors  must  be  distin- 
guished from  the  lymphatic  cysts  discussed  in  the  preceding  section. 
Like  them,  they  are  situated  on  the  inner  surface  of  the  lips  and  cheeks, 
but  more  rarely,  on  the  edge  or  the  under  surface  of  the  tongue.  They 
are,  properly  speaking,  retention  cysts,  and  consist  of  small,  transparent, 
spherical  tumors  of  a,  bluish  color.  The  contents  consist  of  a  fluid,  viscid, 
mucoid  or  colloid  material.  Their  derivation  is  from  the  mucous  glands, 
and  examination  of  their  thinned-out  walls  often  showrs  the  presence  of 
small  islands  of  epithelium  on  the  inner  surface. 

The  peculiar  bluish  gloss  and  the  thinned-out  mucous  membrane  may 
lead  to  mistaking  it  for  hsemangioma.  The  latter,  however,  is  not  so  well 
localized,  and  usually  appears  in  more  than  one  part  of  this  region  as 
irregular  elevations  of  a  darker  blue  color.  The  characteristic  differences 
between  these  mucous  cysts  and  the  lymphocysts  have  been  discussed, 
consisting  chiefly  of  the  larger  size  and  irregular  form  of  the  latter  together 
with  the  presence  of  palpable  ridges  in  their  bases. 

As  a  rule  these  small  retention-cysts  cause  very  slight  disturbances 
and  are  only  discovered  when  situated  on  the  lips  or  on  the  cheek  near 
the  line  of  contact  between  the  teeth.  During  the  act  of  mastication  they 
may  be  caught  between  the  latter  arid  crushed  or  torn  open. 

Their  removal  may  readily  be  accomplished  by  shelling  them  out,  or 
they  may  be  incised  and  the  walls  scraped  away  with  a  sharp  spoon. 

A  larger  interest,  on  account  of  their  origin,  is  shared  by  the  cysts  in 
the  posterior  part  of  the  tongue  near  the  foramen  caecum,  the  third  tonsil, 
and  the  valleculse.  They  may  arise  from  the  mucous  glands  of  the  tongue, 
which  often  have  a  comparatively  long  excretory  duct,  or  from  one  of  the 
larger  mucous  glands  which  open  into  the  furrows  between  the  circum- 
vallate  papillae,  or  finally  from  the  remnants  of  the  pars  lingualis  of  the 
thyroglossal  duct.  The  latter  forms  a  number  of  freely  branching  tubules 
lined  with  ciliated  epithelium.  These  structures  do  not  possess  any  par- 
ticular clinical  interest,  and  are  usually  overlooked  or  only  discovered  by 
accident.  Any  symptoms  which  they  may  cause  are  similar  to  those  due 
to  an  hypertrophy  of  the  lingual  tonsil.  Contact  with  the  epiglottis  may 
cause  a  reflex  cough  or  afford  the  sensation  of  a  foreign  body,  such  as  a 
hair,  deep  down  in  the  throat.  Inspection  with  the  laryngeal  mirror,  or 
better,  with  the  autoscope  of  Kirstein,  readily  reveals  the  source  of  these 
disturbances,  and  their  removal  may  be  accomplished  by  means  of  a 
small  bistoury  or  cauterization. 
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A  peculiar  and  rare  form  of  cyst  is  sometimes  found  on  the  tip  of  the 
tongue.  It  is  quite  transparent,  reaches  the  size  of  a  walnut,  projects  to 
one  side,  and  is  covered  with  the  pale-red  mucosa.  This  is  also  a  form 
of  retention-cyst,  and  is  derived  from  one  of  the  glands  of  Nuhn  lying 
under  the  mucous  membrane  and  a  single  layer  of  longitudinal  muscle- 
fibres. 

Echinococcus  cysts  are  found  in  rare  instances  in  the  tongue  and  the 
floor  of  the  mouth,  where  they  may  be  confused  with  a  ranula.  The  cysts 
of  the  cysticercus  have  been  observed  a  number  of  times  on  the  lips,  the 
floor  of  the  mouth,  and  on  the  tongue.  They  are  spherical  like  the 
mucous  cysts,  but  are  much  harder,  less  transparent,  and  can  be  moved 
about  with  the  fingers.  Finally  they  are  always  multiple,  never  less  than 
three  have  been  seen  on  the  tongue,  and  are  found  on  other  parts  of  the 
body  at  the  same  time. 

FIG.  346. 


Ranula. 

Ranula. — The  term  ranula  is  applied  to  a  cyst  situated  under  the 
tongue,  which  occupies  the  space  between  the  frenum  and  the  point  of 
the  jaw  and  displaces  the  tongue  upward  (Fig.  346).  They  usually  begin 
on  one  side,  but  with  advancing  growth,  extend  across  the  median  line 
and  are  then  notched  by  the  frenum.  The  larger  cysts  may  become  evi- 
dent under  the  chin  and  may  invade  the  tongue  to  a  considerable  extent. 
Very  rarely  a  ranula  may  begin  in  the  median  line  and  remain  closely 
attached  near  the  line  of  the  teeth. 

These  cysts  are  present  in  the  form  of  a  rounded  tumor  in  the  floor  of 
the  mouth,  of  a  grayish-red  color  and  quite  transparent.  The  vessels  in 
the  overlying  mucosa  are  plainly  visible,  and  the  latter  appears  stretched, 
but  is  readily  movable  over  the  mass.  A  probe  can  easily  be  passed  into 
Wharton's  duct.  The  entire  appearance  may  be  compared  to  a  bladder 
filled  with  water  lying  under  the  tongue,  and  this  resemblance  to  the 
throat  of  a  frog  has  probably  led  to  the  application  of  the  term  ranula. 
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The  cyst,  which  is  almost  always  unicellular,  and  only  in  rare  cases 
multilocular,  contains  a  viscid  fluid  of  the  consistency  of  egg  albumin, 
and  is  ordinarily  colorless,  though  at  times  it  may  assume  a  greenish  red' 
or  brown  tint. 

A  ranula  may  occur  at  any  time  of  life  and  also  congenially.  Its 
growth  is  slow  but  progressive.  Little  attention  may  be  paid  to  the 
growth  at  first,  but  as  it  increases  in  size  it  causes  mechanical  interfer- 
ence with  speech  and  nutrition,  and  in  very  large  tumors  respiration  may 
be  affected,  especially  if  infection  and  sloughing  of  the  floor  of  the  mouth 
are  added.  The  latter  fortunately  is  a  rare  occurrence.  The  more  fre- 
quent course  which  the  affection  may  take  is  known  as  acute  ranula. 
This  refers  to  the  acute  enlargement  of  a  previouly  unnoticed  small  cyst, 
in  which,  owing  to  some  irritation,  there  is  a  sudden  and  pronounced 
transudation  from  the  capillaries  of  the  cyst-wall.  In  these  cases  the 
symptoms  are  apt  to  be  much  more  pronounced  than  in  the  other  form. 


FIG.  347. 


Ranula. 


If  a  ranula  attains  a  considerable  size  during  the  years  of  early  child- 
hood it  may  produce  marked  disturbances  of  growth  in  the  inferior 
maxillary  bone.  The  lower  jaw  may  then  project  beyond  the  upper  to 
the  extent  of  several  centimetres,  rendering  approximation  of  the  teeth 
impossible  when  the  mouth  is  closed.  The  teeth,  moreover,  do  not 
develop  to  their  full  size,  are  separated  by  a  considerable  interval,  and 
are  directed  outwardly. 

According  to  the  modern  conceptions,  this  growth  may  be  one  of  three 
things:  either  an  epithelial  cyst  derived  from  the  tubule  of  one  of  Boch- 
dalek's  glands  (Neumann),  or  a  cyst  of  the  gland  at  the  end  of  the  tongue, 
known  as  Blandin-Nuhn's  gland  (v.  Recklinghausen),  or  a  retention- 
cyst  of  the  sublingual  and  in  rare  cases  the  glandula  incisiva  (v.  Hippel). 

Regarding  the  first,  it  may  be  said  that  the  frequent  finding  of  ciliated 
epithelium  on  the  inner  wall  of  the  cyst  serves  to  demonstrate  the  truth 
of  Neumann's  theory.  This  cannot  be  considered  abnormal,  as  claimed 
by  v.  Recklinghausen,  but  must  be  ascribed  to  a  derivation  from  ciliated 
epithelium  found  in  the  tongue  in  only  one  locality,  namely,  the  ducts 
of  Bochdalek's  glands.  The  latter,  according  to  present  embryological 
VOL.  I.— 54 
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knowledge,  are  derived  from  the  lingual  duct,  which  is  a  branch  of  the 
upper  part  of  the  thyroglossal  duct. 

The  theory  advanced  by  v.  Recklinghausen,  that  the  typical  ranula  is 
derived  from  the  gland  of  Blandin-Nuhn,  does  not  appear  to  be  so  well 
substantiated.  Undoubtedly  a  cyst  may  result  from  occlusion  and  dila- 
tation of  the  excretory  duct  of  the  gland  at  the  end  of  the  tongue,  but 
the  clinical  picture  differs  greatly  from  what  has  been  accepted  for  the 
well-known  ranula.  The  point  of  the  tongue  itself  is  the  seat  of  the  tumor 
in  this  instance,  and  it  seems  improbable  that  in  the  further  growth  the 
latter  should  by  any  possibility  appear  under  the  chin. 

All  the  symptoms  are  more  easily  understood  if  the  sublingual 
salivary  gland  is  looked  upon  as  the  point  of  origin  of  the  ranula. 
According  to  v.  Hippel,  the  cyst  begins  in  one  of  the  smaller  excretory 
ducts  of  this  gland.  The  first  step  is  a  chronic  interstitial  inflammation 
of  the  sublingual  gland,  and  the  new  connective  tissue  which  forms  firmly 
compresses  the  smaller  ducts.  This  results  in  retention  of  the  secretion 
and  dilatation  of  the  passages.  By  pressure,  atrophy  of  the  walls  of  the 
cysts  follows  and  a  number  of  the  cavities  become  confluent.  The  further 
growth  results  from  a  profuse  transudation  from  the  numerous  capillary 
vessels  in  the  cyst- walls  and  from  a  mucous  degeneration  of  the  cast-off 
epithelial  cells  in  the  cavity.  This  accounts  for  the  viscid  character  of  the 
contents,  which  originally  consisted  merely  of  saliva. 

The  researches  of  v.  Hippel  are  of  particular  value  because  they  were 
carried  out  on  completely  extirpated  ranules,  and  not  merely  on  a  bit  of 
the  excised  wall  of  the  cyst.  The  sublingual  salivary  gland  probably 
serves  as  the  point  of  origin  of  the  majority  of  these  ranules,  and  also 
accounts  for  the  fact  that  in  the  extended  growth  of  these  tumors  they 
invade  the  substance  of  the  mylohyoid  muscle.  Morestin  has  demon- 
strated in  addition  that  the  sublingual  gland  may  normally  send  prolonga- 
tions between  the  fibres  of  the  mylohyoid  muscle,  which  explains  the 
presence  of  a  swelling  in  the  submental  region  after  the  ranula  proper 
has  been  excised.  The  rare  instances  of  median  ranula,  which  occur 
directly  behind  the  teeth,  are  traced  by  the  same  authority  to  the  glan- 
dula  incisiva  of  Suzanne  and  Merkel,  a  group  of  glands  found  directly 
under  the  mucous  membrane  in  the  middle  line  close  to  the  inner  surface 
of  the  inferior  maxilla. 

There  are  a  number  of  affections  which  may  closely  simulate  the  clini- 
cal picture  of  a  ranula,  so  that  it  may  be  a  matter  of  difficulty  to  decide 
whether  a  ranula  in  the  restricted  sense  as  just  defined  is  present.  This 
distinction  has  ordinarily  little  influence  on  the  therapeutic  measures 
employed,  and  need  only  be  considered  in  case  an  angioma  might  have 
been  mistaken  for  a  ranula  and  treatment  instituted  consisting  of  partial 
excision  or  the  injection  of  tincture  of  iodine.  In  such  a  case  unpleasant 
consequences  would  be  likely  to  follow. 

Diagnosis. — The  differential  diagnosis  is  concerned  rather  with  the 
cysts  of  the  floor  of  the  mouth  than  with  solid  tumors.  Of  tumors,  may 
be  mentioned  those  of  the  sublingual  salivary  gland  and  the  lipoma  of 
the  floor  of  the  mouth,  both  of  which  are  extremely  rare.  The  latter 
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may  bear  a  very  close  resemblance  to  a  ranula,  especially  if  it  springs 
from  the  layer  of  fatty  tissue  around  the  sublingual  gland  or  from  that 
under  the  mylohyoid  muscle,  when  it  may  form  projections  into  the  floor 
of  the  mouth  and  into  the  submental  region.  As  the  presence  of  a  large 
amount  of  connective  tissue  gives  to  these  tumors  a  rather  hard  consist- 
ency, error  may  be  avoided  by  seizing  the  mass  between  the  fingers  and 
noting  the  absence  of  the  compressible  fluid  contents.  The  character- 
istic color  of  the  fatty  tissues  is  also  perceptible  through  the  thinned-out 
mucous  membrane.  Angiomata  and  lymphangiomata  present  little  diffi- 
culty m  diagnosis,  as  only  in  exceptional  instances  are  they  confined  to 
the  typical  situation  of  a  ranula. 

It  may  be  very  difficult  and  even  impossible,  however,  to  distinguish 
cystic  tumors  springing  from  another  source,  from  a  ranula.  Such  for 
example  are  the  sublingual  dermoids  in  the  floor  of  the  mouth,  which 
may  closely  simulate  the  clinical  picture  of  the  latter.  The  diagnosis  of 
dermoid  can  only  be  determined  by  detecting  the  presence  of  adhesions 
between  it  and  the  inferior  maxilla  or  the  hyoid  bone;  all  other  points  of 
differentiation,  such  as  the  consistence,  color,  lack  of  transparency,  etc., 
cannot  be  depended  on.  As  a  rule  the  dermoids  do  not  possess  the  pecu- 
liar bluish-gray  color  characteristic  of  a  ranula,  their  walls  are  thicker 
and  they  pit  on  pressure,  but  there  are  many  cases  in  which  the  proper 
diagnosis  is  not  made  until  after  operation. 

Cystic  dilatations  of  Wharton's  duct  present  a  distinct  cylindrical  form 
and  are  often  accompanied  by  enlargement  of  the  submaxillary  salivary 
gland.  Their  situation  corresponds  to  the  point  of  exit  of  the  duct,  and 
the  latter  is  almost  invariably  occluded.  In  the  presence  of  a  ranula,  on 
the  contrary,  the  duct  is  always  patent.  If  the  occlusion  of  the  duct  is 
due  to  an  inflammatory  process  or  the  formation  of  a  calculus,  the  attend- 
ing symptoms  are  usually  so  characteristic  that  a  mistake  is  not  likely  to 
be  made. 

A  ranula  may  ordinarily  be  considered  a  perfectly  benign  growth. 
Malignant  degeneration  has  never  been  observed,  and  acute  inflamma- 
tory processes  rarely  occur,  but  they  may  cause  extensive  sloughing  in 
the  floor  of  the  mouth.  By  reason  of  their  slow  growth  the  symptoms 
of  Jthe  ranula  do  not  appear  until  relatively  late.  These  are  mainly  dis- 
turbances in  speech  and  mastication,  and  in  rare  cases  interference  with 
respiration  to  such  an  extent  that  immediate  operation  may  be  indicated. 
Spontaneous  rupture,  which  may  occur  in  the  larger  cysts,  affords  tem- 
porary relief,  but  does  not  result  in  a  permanent  cure,  as  the  fistulous 
tract  soon  closes  and  a  fresh  accumulation  of  fluid  takes  place. 

Treatment. — The  only  procedure  which  is  attended  by  a  permanent 
result  is  the  complete  extirpation  of  the  ranula.  If  the  cyst  is  not  too 
large,  it  may  be  removed  through  the  mouth  under  cocaine  or  Schleich's 
infiltration  anaesthesia.  The  cyst-wall  is  very  thin  and  is  easily  ruptured, 
but  the  growth  can  often  be  removed  by  blunt  dissection  in  toto,  after 
the  mucous  membrane  has  been  carefully  incised  over  it. 

If  the  ranula  is  very  large  and  projects  in  the  submental  region,  its 
removal  is  preferably  done  through  an  incision  in  the  latter.  This  affords 
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a  better  exposure  and  more  complete  control  of  the  hemorrhage,  and  also 
presents  more  favorable  conditions  for  the  repair  of  the  operative  wound, 
as  there  is  no  large  cavity  left,  which  remains  in  communication  with  the 
mouth  and  is  poorly  provided  with  drainage. 

Based  on  the  results  of  his  microscopical  investigations,  v.  Hippel 
recommends  that  a  complete  radical  operation  should  also  include  the 
removal  of  the  diseased  sublingual  gland.  An  incision  is  made  parallel 
to  the  edge  of  the  lower  jaw,  the  fibres  of  the  mylohyoid  are  separated 
by  blunt  dissection,  and  the  cyst,  together  with  the  sublingual  gland  on 
its  lower  surface,  exposed.  The  ranula  and  the  gland  are  freed  from 
the  surrounding  tissues,  the  sublingual  artery  and  vein  ligated,  and  the 
sublingual  and  lingual  nerves  carefully  avoided.  If  Wharton's  duct  is 
closely  incorporated  with  the  cyst,  it  may  be  divided  after  proper  liga- 
ture. The  mass  may  now  be  pulled  forward  and  separated  from  the 
overlying  mucous  membrane.  If  the  latter  is  tightly  adherent,  it  may 
be  excised  with  the  tumor.  Aside  from  delaying  somewhat  the  healing 
process,  this  complication  is  of  slight  significance. 

It  is  doubtful  whether  it  is  necessary  to  extirpate  the  sublingual  gland 
in  all  cases.  Where  the  latter  is  closely  adherent  to  the  ranula,  it  is  just 
as  well  to  remove  it,  for,  as  Konig  has  claimed,  and  with  justice,  bits  of 
the  cyst  may  easily  remain  in  situ  if  the  sublingual  gland  is  not  taken 
into  account.  If  the  ranula  springs  from  the  lingual  part  of  the  thyro- 
glossal  duct,  the  salivary  gland  need  not  be  considered.  In  these  cases, 
however,  it  may  be  necessary,  as  shown  by  the  observations  of  Sonnen- 
burg,  to  follow  up  prolongations  of  the  tumor  into  the  substance  of  the 
tongue  and  sometimes  as  far  back  as  the  epiglottis. 

If  it  is  impossible  to  remove  a  ranula  in  toto,  a  rational  but  much  less 
safe  procedure  consists  of  excision  of  the  anterior  cyst- wall.  A  large 
section  of  the  latter  may  be  cut  out  with  the  scissors  under  cocaine  anaes- 
thesia, and  then,  in  order  to  prevent  an  early  union,  the  mucous  mem- 
brane is  sutured  to  the  cyst-wall.  Sultan  recommends  scraping  out  the 
inner  wall  and  then  swabbing  the  cavity  with  a  3  per  cent,  solution  of 
carbolic  acid.  When  a  multilocular  cyst  is  present,  it  is  necessary  to 
break  down  all  the  septa  between  the  separate  parts.  The  gradual  con- 
traction of  the  sac  produces  a  cure,  which  may  be  hastened  by  occasional 
application  of  the  silver  nitrate  stick.  In  the  after-treatment  care  should 
be  taken  that  the  walls  do  not  grow  together  prematurely,  which  may  be 
avoided  by  tamponade  of  the  cavity  and  occasionally  breaking  up  the 
adhesions  with  a  probe.  The  oral  cavity  should  be  kept  clean  by  the 
use  of  antiseptic  mouth-washes. 

The  choice  of  the  methods  enumerated  therefore  is  the  total  extirpation 
of  the  ranula  through  the  mouth  or  through  the  submental  region.  If  it 
is  impossible  to  remove  the  thin  sac,  the  next  best  thing  is  the  excision 
of  a  large  section  of  the  anterior  wall,  which,  together  with  the  proper 
after-treatment,  always  brings  about  a  cure.  All  the  other  methods  are 
uncertain  in  their  results,  and  therefore  not  to  be  recommended. 

Dermoids. — The  attempt  to  trace  the  dermoids  in  the  middle  line 
of  the  mouth  to  persisting  remnants  of  the  thyroglossal  duct  has  been 
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abandoned  since  their  anatomical  construction  has  been  determined. 
These  growths  can  only  arise  from  abnormal  imaginations  of  the  outer 
germinal  layer  during  embryonic  life,  in  one  of  several  localities.  The 
most  common  is  the  embryonal  cleft  between  the  second  and  third  gill- 
arches,  next  the  region  of  the  junction  of  the  first  and  second  gill-arches 
and  the  incompletely  developed  parts  of  the  inferior  maxilla.  As  a 
matter  of  fact,  the  majority  of  these  dermoids  are  found  in  the  hyoid  or 
submental  regions  between  the  skin  and  the  floor  of  the  mouth,  in  some 
cases  attached  to  the  hyoid  bone,  in  others  to  the  inferior  maxilla.  A  few 
are  directly  under  the  skin  and  outside  of  the  mylohyoid  muscle,  which 
forms  the  diaphragm  of  the  floor  of  the  mouth.  The  larger  number  are 

FIG.  348. 


Dermoid  cyst  at  base  of  tongue.     (Marchant.) 

situated  more  deeply  between  the  geniohyoids,  and  some  may  extend 
between  the  genioglossi  even  further  into  the  substance  of  the  tongue. 
In  the  latter  case  they  form  a  cavity  in  the  tongue,  change  its  shape,  and 
cause  a  projection  of  the  surface  in  the  posterior  section.  It  is  possible 
that  the  presence  of  a  dermoid  in  the  epiglottic  region  may  be  due  to  a 
growth  which  has  penetrated  further  than  usual  into  the  deep  muscles 
of  the  tongue. 

The  dermoids  of  practical  importance  are  the  submental  forms,  which 
are  separated  from  the  cavity  of  the  mouth  by  the  mylohyoid  muscle, 
and  the  sublingual  varieties,  which  are  situated  between  the  geniohyoid 
and  genioglossi  muscles  and  therefore  close  to  the  floor  of  the  mouth. 
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The  former  can  be  included  in  the  upper  region  of  the  neck,  the  sub- 
mental  region ;  the  latter  belong  more  properly  to  the  cavity  of  the  mouth. 
The  submental  dermoids  first  become  evident  as  a  projection  under 
the  chin  directly  in  the  middle  line,  and  readily  afford  the  impression  of 
what  is  commonly  known  as  a  double  chin.  The  tumor  is  of  a  hemispher- 
ical shape  and  varies  in  size  from  that  of  a  hazelnut  to  that  of  an  orange. 
The  overlying  skin  is  unchanged  and  easily  thrown  into  folds,  the  surface 
of  the  tumor  is  smooth  and  elastic,  and  fluctuation  is  indistinct.  Pitting 
can  sometimes  be  produced  by  firm  pressure,  or  the  latter  affords  the 
impression  of  a  doughy  mass.  If  the  examination  is  conducted  through 
the  mouth,  the  tumor  can  be  made  more  evident  by  pressure  applied 
under  the  chin;  but  if  the  growth  has  reached  any  considerable  size,  it  is 
at  once  brought  into  view  as  soon  as  the  mouth  is  opened.  The  later 

FIG.  349. 


Dermoid  of  the  floor  of  the  mouth. 


stages  in  the  development  of  both  varieties  are  practically  alike,  and 
when  a  tumor  has  reached  the  size  of  an  orange  it  is  impossible  to  deter- 
mine from  what  source  it  may  have  originated. 

A  sublingual  dermoid  of  moderate  size  can  only  be  palpated  through 
the  mouth.  As  it  enlarges  it  may  also  become  evident  in  the  submental 
region,  but  never  to  that  degree  caused  by  a  tumor  which  originated  in 
this  locality.  When  pressure  is  applied  from  within  the  mouth,  it  may 
be  felt  in  the  space  over  the  hyoid  bone.  The  mucous  membrane  is 
freely  movable  over  the  smooth  and  ordinarily  fluctuating  tumor.  As 
it  increases  in  size  it  produces  the  same  symptoms  as  those  of  a  ranula : 
disturbances  of  speech,  displacement  upward  of  the  tongue,  difficulty  in 
swallowing,  interference  with  movements  of  the  tongue  and  respiration. 
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Dermoids  are  sometimes  found  to  one  side  of  the  median  line,  and  may 
be  mistaken  for  ranulse;  the  manner  of  differentiating  these  two  condi- 
tions has  already  been  discussed.  The  submental  variety  of  dermoid 
may  also  resemble  a  lipoma.  The  latter,  however,  is  not  limited  to 
the  median  line  and  discloses  to  the  palpating  finger  its  lobular  char- 
acter and  softer  consistency. 

Diagnosis.— Although  these  dermoids  are  congenital  structures,  they 
are  rarely  recognized  during  infancy  and  only  in  cases  in  which  continued 
difficulty  in  nursing  may  lead  to  examination  of  the  mouth.  Roland  has 
published  a  tabulated  statement  of  the  time  of  life  at  which  dermoids  are 
found;  in  50  cases,  it  was  seen  4  times  in  children  under  five  years,  4 
times  in  those  under  fifteen,  27  times  between  the  fifteenth  and  twenty- 
fifth  year,  and  twice  at  the  age  of  fifty.  The  growth  of  these  tumors  is 
extremely  slow  and  gradual,  but  a  more  rapid  increase  may  take  place 
during  the  time  of  puberty,  which  accounts  for  the  larger  number  of  cases 
seen  between  the  fifteenth  and  the  twenty-fifth  year.  Occasionally  sup- 
puration has  resulted  from  a  puncture  or  an  exploratory  incision ;  the 
tumor  then  becomes  tender  and  enlarges  rapidly,  the  overlying  skin  or 
mucous  membrane  takes  on  a  red  tinge,  and  perforation  or  a  spreading 
phlegmonous  inflammation  in  the  connective  tissue  of  the  neck  may 
threaten  the  patient. 

The  walls  and  the  contents  of  these  cysts  are  characterized  by  the  same 
features  as  found  in  other  dermoid  tumors.  Rosenberg  reports  having 
seen  in  a  dermoid  of  the  lingual  tonsil  a  tooth  which  was  attached  to  a 
connective- tissue  pedicle  growing  out  from  the  inner  wall. 

Treatment. — Treatment  consists  in  extirpation  of  the  tumor.  At  one 
time  this  was  always  conducted  through  the  mouth,  probably  because 
this  and  ranula  were  thought  to  be  one  and  the  same  condition.  The 
best  way  to  reach  the  growth  is  through  the  suprahyoid  region  in  a  man- 
ner similar  to  that  recommended  by  v.  Hippel  for  the  operation  for 
ranula.  The  incision  starts  at  the  chin  in  the  middle  line,  and  extends 
over  the  growth  down  to  the  hyoid  bone.  The  geniohyoid  muscles  are 
then  pulled  apart  at  their  middle  point  and  held  to  one  side  with  the  aid 
of  blunt  retractors.  The  surface  of  the  cyst  is  then  exposed,  and  the 
tumor  may  be  readily  freed  by  blunt  dissection,  the  only  adhesions  which 
need  cutting  are  those  on  the  hyoid  and  the  jaw.  If  there  has  been  any 
surrounding  inflammation,  the  removal  of  the  cyst  is  rendered  more 
difficult,  and  may  lead  to  injuries  of  the  mucous  membrane.  In  the 
latter  case  the  wound  should  be  lightly  packed  with  iodoform  gauze, 
otherwise  it  may  be  closed  by  suture  and  a  short  drainage-tube  inserted 
between  the  muscles.  If  no  infection  has  resulted  in  the  open  wound 
during  the  first  four  days,  the  packing  may  be  removed  and  the  opening 
closed  by  secondary  suture. 

In  the  same  class  with  the  dermoids  of  the  oral  cavity,  the  author  also 
includes  the  extremely  rare  teratoid  tumors  in  the  region  of  the  tongue 
and  palate.  The  discussion  as  to  whether  they  are  fetal  inclusions  or 
fetal  derivatives,  heterochthonous  or  autochthonous,  is  not  appropriate 
at  this  point.  The  known  cases  of  the  tumors  in  question  have  been 
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collected  by  Niemczyk  and  are  20  in  number.  They  are  characterized 
by  a  covering  of  hairy  skin  and  assume  a  polypoid,  club-  or  pear-shaped 
form.  They  are  attached  to  the  posterior  wall  of  the  pharynx  near  the 
orifices  of  the  Eustachian  tubes,  to  the  posterior  aspect  of  the  soft  palate, 
the  arcus  palatoglossus  and  pharyngeus,  the  tonsils,  or  even  to  the  hard 
palate.  They  ordinarily  cause  but  little  annoyance,  and  are  only  casually 
discovered  on  inspection  of  the  mouth  or  pharynx.  In  cases  in  which 
they  come  in  contact  with  the  epiglottis  they  may  bring  about  a  reflex 
cough,  or  if  with  the  posterior  pharyngeal  wall,  a  tendency  to  retching 
may  be  caused.  More  serious  symptoms  have  occasionally  appeared  in 
infants  from  the  interference  with  nursing  or  the  production  of  asphyxia. 
In  such  cases  their  removal  was  readily  accomplished  with  a  knife  or  a 
pair  of  scissors  or  the  galvanocaustic  snare. 

These  tumors  are  as  a  rule  quite  small  and  made  up  principally  of  fat, 
so  that  they  might  be  easily  mistaken  for  pedunculated  lipomata  were  it 
not  for  the  presence  of  the  epidermoid  covering.  In  certain  instances 
there  were  found  in  addition  near  the  pedicle  small  cartilaginous  plates, 
with  a  perichondrium  and  a  few  points  of  ossification,  and  striated 
muscle-fibres.  The  resemblance  between  these  tumors  and  the  so- 
called  open  dermoids  of  the  rectum  is  plainly  evident.  In  the  latter 
the  outer  surface  is  also  found  made  up  of  a  hairy  skin  which  covers  a 
mass  of  fat  and  enclosing  cartilage  and  bone,  often  teeth  and  nerves. 

The  Solid,  Non-carcinomatous  Tumors  of  the  Tongue. 

Lipoma. — Lipoma  of  the  tongue  has  been  observed  in  a  compara- 
tively small  number  of  cases  which  have  been  collected  from  the  scat- 
tered literature  of  the  subject  by  Knoche  and  Krausnick.  Knoche  finds 
that  in  29  cases  of  lipoma  of  the  oral  cavity,  the  tumor  was  present  12 
times  on  the  tongue,  9  times  on  the  floor  of  the  mouth,  7  times  on  the 
lips,  and  once  on  the  gums  and  soft  palate. 

These  growths  are  usually  discovered  directly  under  the  mucous 
membrane  of  the  floor  of  the  mouth,  although  they  do  not  all  arise  from 
the  submucosa,  and  many  probably  originate  deep  down  between  the 
muscular  layers.  The  thinned-out  overlying  mucous  membrane  is  not 
adherent  and  may  be  picked  up  in  small  folds.  The  loss  of  the  papillae 
deprives  it  of  the  velvety  appearance  by  which  it  is  normally  characterized, 
and  its  thinness  permits  the  light-yellow  color  of  the  lipoma  to  be  indis- 
tinctly seen.  In  the  majority  of  the  cases  reported  the  lipoma  was 
situated  on  the  tip  of  the  tongue  somewhat  to  one  side,  as  shown  in 
Fig.  350.  In  the  latter  instance,  when  the  tongue  was  withdrawn,  a 
swelling  appeared  in  the  right  cheek,  giving  one  the  impression  of  a 
tumor  of  the  upper  jaw.  When  the  tongue  was  protruded  the  weight 
of  the  growth  dragged  it  downward  and  to  the  right.  The  movements 
of  the  tongue  did  not  seem  to  be  interfered  with  in  the  least,  and  the 
same  fact  has  been  noticed  in  the  presence  of  other  large  lipomata.  The 
lipomata  in  the  floor  of  the  mouth  are  distinctly  lobulated',  which  readily 
distinguishes  them  from  ranulas  and  dermoids,  aside  from  their  more 
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lateral  position.  The  lipomata  of  the  cheeks  are  situated  exclusively 
in  the  submucous  layer,  a  position  which  distinguishes  them  from  the 
large  lipomata  of  the  outer  skin.  They  are  easily  recognized,  as  they 
present  all  the  characteristics  of  a  fatty  tumor.  Their  treatment  by 
extirpation  does  not  present  unusual  difficulties. 

A  not  inconsiderable  part  of  these  growths  are  apparently  congenital. 
In  one  instance,  reported  by  Poncet,  connective  tissue  was  present  to 
such  a  degree  that  the  growth  might  have  been  described  as  a  transi- 
tional form  of  fibroma.  A  preponderance  of  adipose  tissue  is  not  only 
found  in  certain  teratoid  tumors,  but  also  in  other  neoplasms  of  a  mixed 
nature  which  may  have  cartilage  and  bone  embedded  in  them.  Such 

FIG.  350. 


Lipoma  of  tongue. 

cases  have  been  collected  by  Lannelongue,  and  are  also  commented  on 
by  v.  Mikulicz  and  Kummel. 

Papilloma  and  Fibroma.— Connective-tissue  growths  in  a  more 
restricted  sense  comprise  both  papillomata  and  hard  fibromata.  The 
papillomata  are  peculiar  growths,  usually  found  on  the  uvula,  the  palatal 
arches,  or  the  dorsal  surface  of  the  tongue.  They  are  often  pediculated, 
and  vary  in  size  from  that  of  the  head  of  a  pin  to  that  of  a  hazelnut. 
The  surface  is  nodular  and  their  consistence  varies  from  comparative 
hardness  to  extreme  softness.  As  they  are  painless  and  cause  but  little 
trouble,  no  attention  is  ordinarily  given  them,  and  they  are  only  casually 
discovered  during  an  examination  for  some  other  purpose.  If  these 
growths  cause  annoyance,  they  may  be  easily  snipped  off  with  a  pair 
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of  scissors.  When  situated  at  the  tip  of  the  tongue  a  papilloma  may 
sometimes  be  confused  with  a  small  cavernous  angioma. 

M.  Kahn  has  seen  83  cases  of  papillomata  of  the  mouth  and  pharynx, 
and  compares  them  with  others  described  in  the  literature  of  the  subject. 
A  noteworthy  point  in  his  account  is  the  frequent  appearance  of  these 
growths  after  chronic  inflammations  in  the  mouth  and  pharynx.  Bull 
calls  attention  to  the  coincidence  which  seems  to  exist  between  papillo- 
mata on  the  posterior  section  of  the  tongue  and  similar  multiple  growths 
of  the  larynx. 

Hard  fibromata  are  rare  occurrences,  even  if  there  is  included  here  the 
cicatricial-like  connective  tissue,  which  contains  few  cells  but  presents 
a  distinct  form  and  outline.  Most  likely  a  number  of  inflammatory 
indurations  have  also  been  included  in  this  group.  Silbermann  describes 
a  swelling  of  the  tongue  which  had  been  present  for  a  period  of  nine 
years  and  was  about  the  size  of  a  hazelnut.  It  was  made  up  entirely 
of  broad  bands  of  connective  tissue  enclosing  scattered  giant  cells  and 
considered  by  the  author  to  be  a  reactionary  hyperplasia,  due  to  the 
irritation  set  up  by  a  few  wool-fibres  which  had  penetrated  the  substance 
of  the  tongue.  The  fibromata  proper  have  been  described  as  smooth 
hard  tumors  in  the  parenchyma  of  the  tongue,  which  may  reach  the 
size  of  a  pigeon's  egg.  These  are  usually  only  felt  in  the  substance  of 
the  tongue,  and  rarely  project  above  the  surface.  A  marked  character- 
istic is  their  extremely  slow  growth,  no  change  taking  place  in  some 
cases  in  ten  or  more  years,  and  their  complete  separation  from  the 
surrounding  tissues.  Their  differential  diagnosis  will  be  considered  in 
connection  with  the  sarcomata.  The  treatment  consists  in  extirpation. 

Endothelioma. — But  very  few  growths  have  been  described  under 
the  designation  of  an  endothelioma  of  the  oral  cavity.  Before  Nasse 
defined  the  clinical  characteristics  of  this  group  of  neoplasms  they  were 
included  with  the  sarcomata,  adenomata,  myxomata,  and  other  forms 
of  mixed  tumors.  The  case  described  by  Santesson  as  a  "  sarcoma 
plexiforme  hyalinum  linguale,"  and  also  that  of  Barth  were  undoubt- 
edly of  this  character.  The  researches  of  Volkmarm  first  helped  to  clear 
up  this  obscurity.  The  plexiform  disposition  of  the  rows  of  cells  and 
a  hyaline  degeneration,  seen  on  microscopical  examination,  establish  the 
true  status  of  these  endotheliomata.  Their  clinical  aspects  present 
greater  variations.  As  a  rule  the  diagnosis  can  be  based  on  the  slow 
growth,  which  may  extend  over  many  years,  the  soft  consistence,  a  slight 
degree  of  lobulation  or  furrowing,  a  freely  movable  mucous  membrane, 
and  well-marked  encapsulation.  The  size  varies  within  considerable 
limits.  Their  favorite  site  in  the  oral  cavity,  of  which  the  author  has 
seen  four  examples,  is  at  the  angle  which  the  soft  palate  makes  with 
the  arcus  palatoglossus,  the  region  near  the  ascending  ramus  of  the 
lower  jaw.  One  of  these  tumors  which  he  removed  was  the  size  of  a 
small  apple,  but  elongated,  and  extended  into  the  cellular  tissue  on  one 
side  of  the  pharynx.  Considering  its  size,  this  growth  caused  compara- 
tively little  disturbance  until  it  began  to  interfere  with  speech,  probably 
by  coming  in  contact  with  the  tongue.  In  all  four  cases  removal  was 
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readily  accomplished  through  an  incision  in  the  mucous  membrane  by 
blunt  dissection. 

Ulceration  of  these  tumors  may  be  the  result  of  external  trauma. 
Both  the  clinical  and  the  histological  diagnosis  may  be  surrounded  with 
difficulties  in  certain  cases,  for  in  several  instances  plates  of  bone  and 
cartilage  have  been  found  in  the  connective-tissue  stroma  besides  the 
hyaline,  colloid,  and  other  products  of  a  retrograde  metamorphosis. 

Adenoma. — Tumors  consisting  of  tissue  derived  from  the  thyroid 
gland  are  sometimes  found  at  the  base  of  the  tongue  near  the  foramen 
caecum,  and  have  until  recently  been  described  as  adenomata.  Attention 
was  first  directed  to  them  by  R.  Wolf  at  the  Surgical  Congress  in  1882. 
He  found  in  an  eighteen-year-old  girl  a  firm,  hard  tumor,  the  size  of  a 
walnut,  in  the  tongue  near  the  epiglottis,  which  gradually  enlarged  and 
caused  interference  with  the  act  of  swallowing.  On  removal  it  was  found 
to  be  made  up  of  thyroid  tissue.  Since  then  a  number  of  cases  of  such 
accessory  strumous  growths  at  the  base  of  the  tongue  have  been  reported. 
Chamisso  de  Boncourt  has  collected  about  18  examples,  and  later 
instances  have  been  added  by  Benjamins,  Watson,  Teweles,  and  others. 
All  of  these  were  discovered  in  young  women.  The  growths  are  invari- 
ably situated  in  the  median  line,  their  surface  is  smooth  or  slightly 
notched,  they  are  elastic,  and  their  vascularity  is  well  marked.  Dilated 
vessels  are  seen  coursing  over  their  upper  surface,  which  is  usually  of 
a  pinkish  color.  (Fig.  342.) 

The  thyroglossal  duct  empties  at  the  foramen  ca?cum,  and  at  this 
point  are  found  embedded  in  the  substance  of  the  tongue  the  supra- 
hyoid  glands  as  remnants  of  the  embryonic  middle  lobe  of  the  thyroid 
gland.  The  further  growth  of  these  produces  one  of  the  neoplasms  in 
question.  Other  fetal  remnants  are  found  in  the  neighborhood  of 
the  duct  further  down  near  the  hyoid  bone,  the  so-called  accessory 
thyroids,  which  are  also  apparently  only  observed  in  the  female  sex. 
Bernays  reports  a  case  of  this  kind  in  which  the  growth  penetrated 
deeply  into  the  root  of  the  tongue,  and  was  removed  through  an  incision 
in  the  suprahyoid  region. 

The  extirpation  of  these  tumors  is  usually  possible  through  the  mouth, 
but  a  preliminary  tracheotomy,  together  with  tamponade  of  the  trachea, 
is  indispensable.  The  tongue  must  be  drawn  forward  by  temporary 
ligatures  passed  through  the  anterior  part,  one  on  each  side  of  the  median 
line.  If  this  procedure  causes  too  pronounced  narrowing  of  the  isthmus 
the  palatoglossal  folds  may  be  divided.  When  the  growth  is  large  and 
vascular,  Wolf  recommends  temporary  resection  of  the  inferior  maxilla 
near  the  angle. 

An  interesting  observation  is  reported  by  Seldowitsch,  who  saw  a 
myxoedema  develop  after  the  extirpation  of  an  accessory  thyroid  tumor 
at  the  base  of  the  tongue. 

Sarcoma. — The  rarely  encountered  sarcomata  of  the  mouth  are,  as 
in  the  case  of  the  other  tumors  just  mentioned,  usually  found  in  the 
tongue,  and  more  often  during  the  period  of  childhood  than  otherwise. 
They  do  not  seem  to  favor  any  particular  part  of  the  tongue,  and  vary 
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greatly  in  size,  from  examples  scarcely  as  large  as  a  hazelnut  to  one 
weighing  13  ounces,  removed  by  Poncet. 

The  growth  of  the  sarcomata  is  very  characteristic.  Small  tumors 
may  remain  stationary  for  a  long  time,  then  suddenly  take  on  a 
rapid  growth,  or  the  increase  in  size  may  be  rapid  from  the  begin- 
ning. In  this  case  they  disintegrate  very  quickly,  ulceration  and 
sloughing  being  in  direct  proportion  to  the  rapidity  of  growth.  Pain 
is  an  accompaniment  of  even  the  smaller  tumors,  and  becomes  more 
severe  when  the  growth  breaks  down.  The  pain  resembles  that  caused 
by  carcinoma,  is  not  constant,  and  radiates  usually  toward  the  ear.  As 
they  are  ordinarily  of  the  round-cell  type  of  sarcoma,  they  are  apt  to 
be  quite  soft,  are  not  well  differentiated  from  the  surrounding  tissues, 
and  are  closely  united  to  the  mucous  membrane.  After  they  have 
reached  a  certain  size  ulceration  of  the  surface  is  rarely  absent.  The 
growth  does  not  remain  flat,  but  assumes  a  funnel  or  crater-like  shape, 
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Interstitial  sarcoma  of  tongue. 

and  at  the  bottom  of  this  the  presence  of  necrotic  tissue  may  lead  to 
the  diagnosis  of  a  broken-down  gumma  or  a  carcinoma.  This  resem- 
blance may  become  even  more  marked  when  the  sarcoma  at  its  first 
appearance  is  the  seat  of  an  ulcerative  process.  Korte  reports  a  case 
in  which  there  was  little  evidence  of  any  tumor,  but  there  was  present 
a  deep,  irregular,  discolored  ulcer  on  the  upper  surface  of  the  tongue, 
which  caused  intense  pain  and  interfered  with  swallowing.  Antisyph- 
ilitic  treatment  did  not  meet  with  response,  the  tuberculin  reaction  was 
absent,  the  examination  of  bits  of  excised  tissue  did  not  afford  trust- 
worthy information.  The  rapid  increase  in  size  of  the  ulcer  prompted 
the  cutting  out  and  examination  of  a  larger  segment  of  tissue,  which 
was  finally  proved  to  be  round-cell  sarcoma.  An  extensive  operation 
was  immediately  done,  but  the  patient  soon  succumbed  to  the  rapidly 
appearing  recurrences. 

The  rare  melanotic  tumors  found  on  the  soft  palate  can  be  recognized 
as  sarcoma  without  difficulty.    The  only  error  may  consist  in  mistaking 
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their  black  pigmentation  for  the  glistening  appearance  produced  by  a 
cavernous  angioma. 

Prognosis.— The  sarcomata  are  attended  by  a  good  prognosis  if  they 
can  be  removed  in  the  very  early  stages.  Local  recurrences,  moreover, 
do  not  take  place  when  the  tumor  has  been  present  for  a  considerable 
time  but  has  grown  very  slowly.  The  neighboring  lymph-glands  are 
ordinarily  not  involved.  The  outlook  in  the  case  of  a  pediculated  sarcoma 
is  also  a  favorable  one.  A  bad  prognosis,  however,  is  afforded  by  the 
rapidly  growing  and  ulcerating  forms.  Local  recurrences  quickly  follow 
their  apparently  complete  extirpation,  the  lymph-glands  become  involved, 
and  rnetastatic  deposits  in  the  internal  organs  and  in  other  remote  parts 
of  the  body  are  common. 

Nagele  has  collected  30  cases  of  sarcoma  of  the  tongue  (although  3 
of  these  seemed  to  have  been  endotheliomata  and  1  a  decubital  ulcer), 
of  which  15  were  located  on  the  back,  7  at  the  base,  4  on  the  edge, 
and  4  on  the  inferior  surface  of  the  tongue.  In  5  instances  the  tumor 
was  pediculated.  Three  cases  were  congenital  and  rapidly  assumed 
dangerous  proportions.  Aside  from  these  there  were  4  other  cases  found 
in  children  under  ten  years  of  age.  Of  28  cases  in  which  the  course 
was  influenced  by  extirpation,  14  were  definitely  cured. 

Treatment. — The  only  method  of  treatment  is  the  thorough  extirpa- 
tion of  the  involved  sections  of  the  tongue  by  the  methods  about  to  be 
described  under  Cancer  of  the  Tongue. 

Differential  Diagnosis. — In  every  case  of  nodular  tumor  of  the  tongue 
the  surgeon  is  placed  in  the  position  of  not  only  distinguishing  them  from 
other  tumors,  but  also  from  circumscribed  inflammatory  processes.  These 
include  the  tumor-like  syphilitic  and  tuberculous  neoplasms,  the  nodules 
of  actinomycosis,  the  decubital  induration,  carcinoma,  cysts,  lipoma, 
fibroma,  endothelioma,  and  the  accessory  thyroid.  The  papilloma  and 
the  polypoid  teratomatous  growths  are  not  included  here,  as  their  char- 
acteristic form  establishes  the  diagnosis  at  once.  Exceptionally  a  papil- 
loma on  the  upper  surface  of  the  tongue  may  be  mistaken  for  a  pedicu- 
lated sarcoma  or  a  small  cavernous  angioma  which  projects  above  the 
surface  of  the  mucous  membrane.  The  wart-like  surface,  the  slight 
degree  of  ulceration,  and  the  absence  of  the  peculiar  color,  serve  as  the 
means  of  distinguishing  the  papillomata. 

The  characteristic  point  about  the  cavernous  lymphoma  is  the  presence 
of  the  small  vesicles  on  their  upper  surface,  which  may  require  a  hand 
lens  for  their  recognition.  The  angiomata  are  compressible,  usually  of 
a  dark-blue  color,  diffuse  or  in  patches,  and  combined  at  times  with 
telangiectases  or  phlebectasias.  A  decubital  induration  presupposes  an 
irritating  tooth  in  the  vicinity,  without  which  it  may  be  impossible  to 
make  a  diagnosis,  and  no  doubt  it  has  often  been  mistaken  for  a  fibroma, 
a  sarcoma,  or  a  carcinoma. 

The  diagnosis  of  a  strumous  growth  is  simple.  It  is  always  found 
in  the  middle  of  the  posterior  part  of  the  tongue,  dilated  veins  run  over 
it,  the  growth  is  slow,  and  up  to  the  present  it  has  been  observed  only 
in  young  girls  and  women. 
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There  are  many  instances  in  which  it  may  be  impossible  to  differ- 
entiate a  fibroma,  endothelioma,  sarcoma,  or  even  a  small  lipoma  from 
a  tuberculous  conglomerate  in  nodular  form,  a  syphilitic  induration,  a 
hard  gumma,  or  an  actinomycosis  nodule.  The  idea  of  a  tuberculous 
neoplasm  would  be  supported  by  the  presence  at  the  same  time  of  a 
tuberculous  process  in  the  lungs  or  the  larynx.  The  initial  sclerosis  of 
syphilitic  infection  is  always  accompanied  by  a  swelling  of  the  adjacent 
lymph-glands,  and  a  gumma  is  usually  multiple  and  associated  with  a 
characteristic  history.  The  latter  is  also  found  almost  invariably  in  the 
centre  of  the  movable  part  of  the  tongue  and  near  its  tip. 

The  transparency  and  the  fluctuation  of  the  smaller  cysts  and  also 
of  the  larger  cyst  from  Nuhn's  gland  have  already  been  noted.  As  the 
sarcoma  is  not  the  only  tumor  which  is  subject  to  ulceration,  the  latter 
characteristic  is  insufficient  for  making  a  diagnosis — ulceration  also 
occurs  in  fibroma,  endothelioma,  and  even  in  lipoma,  as  the  result  of 
irritation  or  trauma.  The  nodule  of  actinomycosis  often  shows  the  same 
yellow  color  through  the  thinned-out  overlying  mucous  membrane  as  is 
found  in  a  lipoma.  It  may  be  distinguished  from  the  latter,  however, 
by  its  more  rapid  growth,  its  adhesion  to  the  rnucosa,  and  the  palpable 
central  softening.  A  gumma  before  breaking  down  may  give  the  same 
impression.  There  is  one  stage  in  the  development  of  both  in  which 
it  is  practically  impossible  to  differentiate  them  from  fibroma,  endothe- 
lioma, or  sarcoma.  The  lipoma  may  be  recognized  by  their  soft  con- 
sistence, their  lobular  form,  and  the  fact  that  the  overlying  mucosa  can 
be  thrown  into  folds. 

A  hard  sarcoma  of  slow  growth  may  be  readily  mistaken  for  a  fibroma, 
and  an  endothelioma  can  only  be  differentiated  from  either  by  a  micro- 
scopical examination.  The  site  at  which  one  of  these  tumors  is  found 
may  somewhat  influence  the  opinion  as  to  their  character. 

As  a  matter  of  fact  the  diagnosis  is  of  little  benefit  to  the  patient,  for 
in  all  cases  extirpation  at  an  early  stage  in  their  growth  is  indicated. 
Even  a  gumma  is  most  readily  gotten  rid  of  by  an  operation,  in  addition 
to  the  necessary  constitutional  treatment.  If  an  actinomycosis  nodule 
has  broken  down,  the  presence  of  the  peculiar  little  yellow  grains  in  the 
discharge  confirms  the  diagnosis.  A  broken-down  gumma,  however, 
will  still  be  difficult  to  differentiate  from  an  ulcerating  sarcoma  or 
carcinoma.  The  latter  topic  will  be  treated  in  connection  with  the 
diagnosis  of  cancer. 

Cancer  of  the  Tongue.— Adherents  of  the  parasitic  theory  of  the 
origin  of  cancer,  who  believe  that  the  specific  germ  of  the  disease  enters 
the  body  through  the  medium  of  the  food,  will  hardly  be  prepared  to 
explain  that  among  1000  women,  only  13  are  affected  with  carcinoma 
of  the  lips,  oral  cavity,  and  tongue,  while  243  suffer  from  carcinoma  of 
the  mammae.  Of  these  13  cases,  8  were  found  on  the  lips,  3  on  the 
tongue,  and  2  in  other  parts  of  the  mouth.  Of  1000  cases  of  cancer  in 
the  male  sex,  1 1 1  occurred  in  the  oral  cavity,  of  which  77  were  on  the 
lips,  21  on  the  tongue,  and  13  on  other  parts  of  the  oral  mucosa.  Statis- 
tics collected  by  Stiitzer  from  various  hospitals  showed  that  in  100  cases 
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of  carcinoma  of  the  tongue  the  percentage  of  males  affected  is  83  55  and 
of  females  16.45.  This  relationship  is  explained  by  the  habits  of  smok- 
ing and  the  use  of  alcohol,  which  are  more  prevalent  in  men.  Barker 
has  aroused  considerable  interest  by  his  claim  that  there  has  been  a 
relative  increase  in  the  number  of  cases  of  cancer  of  the  tongue  during 
the  last  few  decades.  In  England,  during  the  years  from  1872-1881, 
the  number  of  cases  increased  from  26  per  1000  to  115  per  1000.  In  the 
author's  clinic  178  cases  were  seen  during  the  period  from  1884  to  1891 
of  which  142  were  males  and  36  females.  Operation  was  done  on  159; 
the  remainder  were  inoperable  or  refused  treatment. 

Oral  cancer  begins  in  one  of  three  localities:  the  tongue,  the  mucous 
membrane  of  the  cheeks,  or  that  of  the  floor  of  the  mouth.  Proof  of  the 
development  of  carcinoma  from  a  chronic  irritation  or  a  previous  non- 
malignant  tissue  hyperplasia  may  be  found  in  any  of  these  situations. 
There  seems  to  be  a  well-marked  dependence  of  cancer  on  a  leucoplakia ; 
in  the  author's  list  of  159  cases,  the  growth  was  preceded  by  a  leucoplakia 
in  34.6  per  cent,  of  the  cases,  and  in  19.2  per  cent,  the  white  patches 
were  few  in  number  and  not  prominent.  In  more  than  50  per  cent, 
therefore  the  two  conditions  were  present  at  one  time  or  another.  This 
is  not  an  accidental  association,  but  a  further  proof  of  the  claims  made 
by  Nedopil  and  Schuchardt,  that  a  proliferation  of  the  surface  epithelium 
is  followed  by  a  penetration  of  these  cells 
into  the  deeper  layers,  a  transformation  of  FIG.  352. 

a  pachydermatitis  of  the  oral  mucosa  into 
an  epithelioma. 

The  larger  number  of  cases  of  leuco- 
plakia are  not  followed  by  cancerous  de- 
generation. This  corresponds  with  the 
fact  that  unchanged  papillae  and  mucous 
glands  are  found  under  white  plaques. 
The  deviations  from  the  normal  described 
by  Schuchardt  are  associated  with  the 
large  and  thick  patches,  where  columns  of 
epithelial  cells  extend  down  between  the 
papillae.  The  mitotic  figures  in  these  in-  Carcinoma  of  the  tongue. 

stances  are  easily  recognized,   indicating 

active  growth.  In  other  cases  the  papilla?  are  merely  elongated  and 
thickened,  and  probably  infiltrated  with  leucocytes.  In  one  case  which 
came  under  the  author's  observation  a  papillary  excrescence  and  an 
epithelial  invagination  were  seen  on  the  tongue  at  the  same  time  (Fig. 
352) ;  6  referring  to  ulcerating  carcinomatous  nodule  with  raised  edges, 
a  to  a  papilloma  adjacent  to  the  latter  and  made  up  of  papillomata 
cornified  at  their  tips.  Both  of  these  lesions  were  covered  by  a  leuco- 
plakic  patch.  In  21.6  per  cent,  of  the  author's  cases,  in  which  no  traces 
of  leucoplakia  could  be  discovered,  opposite  to  the  growth  was  found 
either  a  ragged  or  a  carious  tooth.  In  these  instances  a  decubital  in- 
duration undoubtedly  antedated,  and  its  constant  irritation  formed  the 
basis  of  a  later  cancerous  growth. 
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The  relation  of  cancer  to  syphilis  has  often  been  discussed.  It  is  no 
longer  believed  that  syphilis  itself  predisposes  to  the  development  of 
cancer,  and  the  only  question  not  yet  decided  is  whether  a  gumma  may 
not  become  transformed  into  a  carcinoma,  or  whether  the  late  specific 
ulcerations  and  their  resulting  scars  may  not  undergo  cancerous  degen- 
eration. 

Alfred  Cooper,  in  his  work  on  Syphilis  (London,  1895,  p.  177)  de- 
scribes a  case  in  which  a  nodule  in  the  tongue  was  diagnosticated  as  a 
gumma,  which  five  months  later  was  found  to  have  been  transformed 
into  a  carcinoma.  It  may  be  possible,  however,  that  the  first  nodule 
was  already  cancerous.  A  diagnosis  based  on  the  microscopical  exam- 
ination of  a  bit  of  excised  tissue  is  very  uncertain,  and  yet  in  many 
instances  it  is  the  only  way  in  which  a  decision  can  be  arrived  at.  A 
priori  it  may  also  be  assumed  that  a  cancer  may  develop  from  a  florid 

FIG.  353 


Carcinoma  on  under  surface  of  the  tongue. 

lupus  or  a  lupus  scar,  and  in  fact  such  cases  have  been  reported  by  Lang, 
Fournier,  Gaston,  Warren,  and  others.  Ozenne  even  ascribes  to  these 
tumors  a  growth  which  is  very  slow  at  the  beginning,  but  this  is  a  feature 
apparently  common  to  nearly  all  carcinomata. 

In  24.38  per  cent,  of  the  author's  cases  no  local  factor  of  etiological 
moment  was  in  evidence.  Such  cases  are  usually  traced  to  the  constant 
irritation  of  a  chronic  superficial  glossitis  brought  on  by  the  use  of  either 
alcohol  or  tobacco. 

Age  seems  to  exert  a  marked  influence  on  the  appearance  of  a  cancer 
of  the  tongue  as  well  as  in  other  parts  of  the  body.  The  period  of  life 
during  which  most  of  the  cases  appear  is  between  the  ages  of  forty-five 
and  sixty-five.  The  author's  statistics  correspond  very  closely  with  those 
of  other  observers;  2.25  per  cent,  were  found  in  patients  between  the  ages 
of  twenty-five  and  thirty,  7.91  per  cent,  between  thirty  and  forty,  7.91 
per  cent,  between  forty  and  forty-five,  13.48  per  cent,  between  forty-five 


TUMORS  OF  THE  MO  UTH. 


865 


and  fifty,  19.92  per  cent,  between  fifty  and  fifty-five,  20.83  per  cent, 
between  fifty-five  and  sixty,  17.41  per  cent,  between  sixty  and  sixty-five, 
5.63  per  cent,  between  sixty-five  and  seventy,  and  5.05  per  cent,  in  those 
over  seventy.  Wolfler  reports  1  patient  of  twenty-five,  and  Weber  1  of 
100,  these  including  the  two  extremes. 

The  lingual  cancers  are  almost  always  made  up  of  squamous  epithel- 
ium. The  occurrence  of  a  cylindrical-cell  tumor,  such  as  the  one  reported 
by  Steiner,  is  an  exception.  Clinically  surgeons 'may  differentiate  the 
cancers  of  the  tongue  into  the  superficial  and  the  deep  seated.  The  latter 
arise,  with  the  exception  noted,  from  the  superficial  epithelium,  the  latter 
from  the  glands  in  the  mucous  membrane.  For  this  reason  the  deep 
varieties  present  at  the  beginning  the  picture  of  a  growth  covered  over 
with  mucous  membrane,  while  the  superficial  variety  becomes  ulcerated 
at  an  early  stage.  It  is  possible  therefore  to  distinguish  a  nodular  and 
an  ulcerative  stage  in  these  lingual  cancers. 

The  nodular  form  invades  the  mucous  membrane  from  below,  the 
mobility  of  the  latter  is  lost  and  an  ulcer  soon  results.  At  no  time 
is  the  nodule  sharply  marked  off  from  the  surrounding  tissues.  The 
ulcer  which  follows  the  breaking  down  of  the  nodule  is  characterized  by 
elevated  edges  and  a  dirty,  yellowish-brown  base.  The  latter  is  not 
smooth,  but  extends  into  the  parenchyma  to  a  varying  degree  and  present 
a  number  of  furrows.  The  ulcer  may  also  assume  a  crater-like  form,  the 
surrounding  tissues  appearing  gray  and  necrotic.  The  tumor  which 
starts  on  the  surface  of  the  tongue,  after  ulceration  has  fully  developed, 
cannot  be  distinguished  from  that  which  began  as  a  hard  nodule.  In 
many  cases  it  is  present  as  an  elevated  ulcer,  with  a  number  of  small 
projections  on  the  surface  and  clefts  arid  furrows  in  between  them,  and 
resembles  in  a  way  the  labial  cancer.  By  pressure  small  hard  white 
bodies  may  be  squeezed  out  of  the  furrows,  in  which  the  typical  epithelial 
pearls  may  be  readily  demonstrated.  Papillary  excrescences  and  cauli- 
flower growths  are  rarely  found  on  the  tongue.  There  are  two  other 
characteristic  symptoms  usually  present  in  a  case  of  lingual  cancer,  hem- 
orrhage and  pain.  These  are  apt  to  be  quite  severe,  just  as  in  the  tuber- 
culous ulcers  on  the  edge  of  the  tongue,  and  are  often  neuralgic  in  char- 
acter. They  radiate  toward  the  ear  and  cause  much  suffering.  During 
the  later  stages  of  the  disease  the  carcinoma  invades  the  surrounding 
structures  by  continuity,  ordinarily  in  the  following  order:  floor  of  the 
mouth,  the  inferior  maxilla,  the  palatoglossal  folds,  the  tonsils,  the  cheeks, 
and  finally  the  parotid  gland. 

An  involvement  of  the  adjacent  lymph-glands  regularly  occurs  at  an 
early  date  through  the  medium  of  the  lymphatics,  and  invariably  indi- 
cates an  unfavorable  prognosis.  As  a  matter  of  fact,  the  recurrences, 
at  least  about  70  per  cent.,  are  not  found  in  the  operative  scar,  but  in 
the  neighboring  lymph-nodes.  This  has  been  fully  confirmed  by  the 
researches  of  Kuttner  on  the  lymphatic  system  of  the  tongue.  The 
results  of  these  observations  have  an  important  bearing  on  the  diagnosis 
as  well  as  the  treatment  of  lingual  cancer.  The  wealth  of  lymphatic 
channels  in  the  tongue  readily  accounts  for  the  early  involvement  of  the 
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glands.  The  lymph-vessels  from  the  mucous  membrane  and  from  the 
depths  of  the  tongue  possess  a  single  outlet,  which  also  takes  up  the 
lymphatic  stream  from  the  floor  and  the  walls  of  the  oral  cavity,  in  so 
far  as  the  latter  would  be  concerned  in  the  distribution  of  a  carcinoma. 
On  injection  of  one-half  or  even  a  small  section  of  the  tongue  the  material 
is  carried  to  all  glands  within  the  lymphatic  system  of  the  entire  tongue, 
which  explains  in  a  unilateral  lesion  of  the  latter  the  involvement  of  the 
glands  on  both  sides.  The  lymphatic  glands  which  drain  the  tongue  are 
the  submaxillary,  the  deep  cervical  on  the  jugular  vein,  the  small  sub- 
lingual,  and  those  in  the  tongue  between  the  genioglossi  muscles.  The 
principal  lymph-gland  lies  on  the  jugular  vein  at  the  level  of  the  division 
of  the  carotids.  From  this  point  the  infection  may  travel  along  the  cervi- 
cal glands  to  the  base  of  the  skull.  There  is  also  a  direct  path  from  the 
tongue  to  the  supraclavicular  glands.  In  every  suspicious  tumor  of 
the  tongue  it  is  well  therefore  to  palpate  carefully  the  lymph-glands 
enumerated,  in  order  to  determine  whether  they  are  indurated  and 
swollen. 

In  the  list  of  159  cases  operated  upon  by  the  author  the  carcinoma  was 
limited  to  the  tongue  in  29,  almost  all  of  which  were  preceded  by  a  leuco- 
plakia  and  were  diagnosticated  at  an  early  stage.  In  10  cases  either  one 
or  both  submaxillary  glands  were  removed  without  being  separated  from 
the  tumor  in  the  tongue  or  through  secondary  incisions  directly  over 
them.  Of  the  remaining  120  cases,  an  extensive  extirpation  of  the  glands 
was  done  in  89.  Furthermore,  the  floor  of  the  mouth  was  excised  in  19, 
the  lateral  wall  of  the  pharynx  together  with  the  palatal  tonsil  and  the 
palatoglossal  arch  in  13,  the  ramus  of  the  lower  jaw  up  to  the  temporo- 
maxillary  articulation  in  6,  the  epiglottis  in  1,  the  parotid  in  2,  the  sub- 
maxillary salivary  gland  in  80 — the  latter,  in  fact,  in  almost  every  instance 
in  which  an  operation  included  the  resection  of  the  lower  jaw.  The  sta- 
tistical reports  of  Wolfler,  Sachs,  Meyer,  Binder,  and  others  contain 
complete  discussions  regarding  the  frequency  of  extension  of  lingual 
cancers  to  the  adjoining  lymph-nodes,  and  the  author's  observations 
fully  agree  with  theirs. 

Patients  affected  with  a  cancer  which  has  invaded  the  surrounding 
areas  are  in  great  misery,  as  the  ulceration,  tissue-necrosis,  and  sloughing 
increase  constantly  both  in  extent  and  degree.  To  this  are  added  the 
profuse  hemorrhage  and  the  excruciating  pain.  The  nutrition  of  the 
patient  declines  rapidly,  even  if  it  is  possible  to  feed  through  the  nose. 
The  adjoining  diseased  glands  grow  rapidly,  even  to  the  size  of  a  fist, 
soften,  and  break  through  the  overlying  skin.  Where  this  occurs  there 
is  found  in  the  opening  the  red  disintegrating  and  sloughing  cancerous 
tissue.  The  duration  of  a  cancer  which  is  left  to  itself,  is,  on  the  average, 
about  one  year. 

Diagnosis. — In  the  majority  of  instances  the  diagnosis  is  not  a  difficult 
matter,  especially  if  the  characteristic  ulcerations  are  present  from  which 
the  small  pearly- white  nodules  may  be  expressed.  It  is  most  commonly 
confused  with  syphilis,  less  rarely  with  an  ulcerating  decubital  ulcer, 
with  tuberculosis,  an  ulcerating  sarcoma,  occasionally,  perhaps,  with  an 


PLATE  XV. 


Lymph  Vessels  of  the  Mucous  Membrane  of  the  Back 
and  Sides  of  the  Tongue.  On  the  right  the  lymphatics  of 
the  base £of  the  tongue  are  shown. 
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ulcerating  cavernous  lymphoma,  and  finally  with  the  nodules  of  actino- 
mycosis. 

The  provisional  diagnosis  of  a  decubital  induration,  a  nodular  benign 
growth,  or  actinomycosis,  in  place  of  a  beginning  carcinoma,,  is  attended 
with  considerable  risk,  as  time  may  be  wasted  in  waiting  which  had  better 
be  applied  in  considering  the  question  of  early  operation.  This  question 
should  be  decided  as  soon  as  possible.  The  teeth  adjacent  to  a  doubtful 
indurated  area  must  be  extracted,  and  if  the  trouble  has  been  due  to  a 
chronic  irritation,  resolution  will  usually  take  place  in  two  or  three  days. 
In  discussing  the  tumor-like  tuberculous  conglomerates  the  author  has 
advised  removal  in  all  doubtful  cases  in  which  there  might  be  any  possi- 
bility of  cancer.  Even  in  the  case  of  a  gumma,  an  otherwise  unnecessary 
operation  would  be  justifiable  when  we  consider  the  possibilities  of  over- 
looking a  carcinoma. 

It  is  also  important  to  distinguish  between  the  lesions  of  syphilis  and 
a  carcinoma.  It  is  natural  to  hesitate  before  doing  an  extensive  operation 
for  a  probable  carcinoma  of  the  tongue  when  there  is  a  possibility  of  the 
condition  being  of  a  specific  origin  and  likely  to  be  favorably  influenced 
by  medical  treatment.  To  eliminate  any  such  possibilities  the  patient 
is  subjected  to  a  prolonged  course  of  medication  with  mercury  and  the 
iodides,  which  further  diminishes  his  strength.  In  case  this  method  does 
meet  with  success  and  an  operation  is  finally  attempted,  the  latter  must 
be  done  in  tissues  which  are  already  more  or  less  affected  by  a  mercurial 
stomatitis.  It  is  a  well-known  fact  that  the  inflamed  mucous  membrane 
is  not  so  resistant  to  infection  as  that  which  is  in  a  normal,  healthy  condi- 
tion, and  the  dangers  attending  an  operation  during  this  time  are  there- 
fore proportionately  increased.  The  differential  diagnosis  between  these 
two  conditions  is  consequently  a  matter  of  great  importance. 

The  author  does  not  claim  that  the  distinction  between  a  carcinoma 
and  the  late  lesion  of  syphilis  may  easily  be  made,  but  if  based  on  very 
careful  observations  it  is  usually  successful.  Two  factors  common  to 
both  are  the  formation  of  new  tissue  and  its  early  disintegration.  This 
causes  a  marked  similarity  between  them  and  accounts  for  the  fact  that 
up  to  the  end  of  the  eighteenth  century  every  case  of  late  syphilis  of 
the  tongue  was  considered  cancer.  The  differences  are  to  be  found: 
First,  in  the  multiplicity  of  the  gummatous  foci  in  contrast  with  the 
solitary  lesion  of  a  carcinoma.  Second,  in  the  site,  which  is  almost  exclu- 
sively, in  the  case  of  a  carcinoma,  on  the  edge  of  the  tongue,  somewhat 
back  from  the  tip  and  opposite  to  the  molar  teeth.  In  a  very  small 
number  of  cases  a  cancer  may  be  found  on  the  tongue  in  the  pre-epiglot- 
tic  region;  in  three  cases  observed  by  the  author,  these  were  marked  by 
an  extraordinary  hardness  and  were  very  nodular.  This  form  is  par- 
ticularly dangerous  on  account  of  the  involvement  of  the  epiglottis  and 
the  larynx,  and  may  be  confused  with  laryngeal  tuberculosis.  The  fre- 
quent cough,  which  is  never  present  in  cancer  of  the  larynx,  and  the  find- 
ings in  the  sputum,  usually  afford  sufficient  evidence  for  making  a  diag- 
nosis. The  majority  of  cancers  at  the  base  of  the  tongue  are  not  primary 
in  this  locality,  but  have  originated  along  the  edge  and  extended  forward. 
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The  favorite  site  of  the  gumma,  as  well  as  of  the  sclerotic  syphilitic 
glossitis,  is  at  the  tip  and  the  middle  of  the  tongue.  Third,  is  the 
fact  that  the  base  of  a  gummatous  ulcer  is  covered  with  a  tough 
laminated  mass,  bits  of  which  may  readily  be  picked  off  with  a  forceps 
without  causing  much  bleeding,  while  the  base  of  the  carcinomatous 
ulcer  is  soft,  necrotic,  and  bleeds  easily.  Fourth,  hemorrhages  occur 
quite  frequently  in  carcinoma  and  rarely  in  gumma.  Fifth,  pain  is 
always  present  with  cancer,  but  likely  to  be  absent  in  gumma.  Sixth,  the 
adjacent  lymph-glands  very  rarely  enlarge  in  the  presence  of  a  gumma, 
but  increase  progressively  in  size  with  the  advance  of  a  cancer.  A  very 
constant  sign  in  connection  with  the  latter  is  the  swelling  of  the  glands 
over  the  bifurcation  of  the  carotid  and  in  the  supraclavicular  groove. 
Seventh,  the  presence  of  a  patch  of  leucoplakia  alongside  of  a  suspected 
nodule  or  ulcer  on  the  edge  of  the  tongue  is  indicative  of  carcinoma.  This 
combination  makes  possible  an  early  recognition  of  the  disease  and  per- 
mits of  a  successful  operation. 

It  is  evident  from  the  foregoing  that  in  most  doubtful  cases  the 
preliminary  constitutional  treatment  may  be  omitted  and  the  diagnosis 
made  without  the  examination  of  a  bit  of  tissue  excised  from  the  growth. 
Personally,  the  author  has  seen  more  incorrect  than  correct  diagnoses 
from  the  results  of  these  microscopical  examinations. 

Carcinomata  are  also  found  on  the  floor  of  the  mouth,  at  the  back 
part  of  the  angle  which  the  mucous  membrane  of  the  cheek  makes  with 
the  alveolar  process,  and  on  the  hard  palate  near  the  molar  teeth. 

The  cancer  on  the  floor  of  the  mouth  first  appears  on  the  surface  of 
the  mucous  membrane,  or  it  may  begin  in  its  deeper  layers.  The 
carcinomata  made  up  of  cylindrical-cell  epithelium  which  are  found  on 
the  floor  of  the  mouth  spring  from  the  sublingual  gland,  and  have  been 
discussed  elsewhere.  Cancers  of  the  mucous  membrane  are  seen  near 
the  frenuni  and  extend  to  the  inner  surface  of  the  inferior  maxilla. 
They  appear  as  a  flat  uneven  ulceration  with  an  extremely  hard  base, 
and  movements  of  the  tongue  cause  intense  pain.  The  prognosis  in 
these  cases  is  unfavorable  because  the  tumor  soon  extends  into  the  bone 
or  involves  the  under  surface  of  the  tongue. 

Carcinomata  of  the  inner  aspect  of  the  cheek  and  the  hard  palate 
grow  slowly  at  first,  and  during  this  time  present  all  the  characteristics 
of  a  cancer  of  the  mucous  membrane.  Later  they  grow  more  rapidly, 
involving  the  entire  thickness  of  the  cheek  and  invading  the  retromaxil- 
lary  fossa  and  the  parotid  gland.  Both  the  upper  and  the  lower  jaw 
are  easily  invaded  because  the  tumor  is  usually  found  in  the  angle  where 
the  mucous  membrane  of  the  cheek  is  reflected  to  the  alveolar  process 
in  close  proximity  to  the  ascending  ramus.  But  even  before  this  time 
obstinate  spasm  of  the  jaws  may  result. 

It  has  often  been  noted  that  a  cancer  of  the  cheek  is  preceded  by 
leucoplakia,  and  sometimes  a  few  spots  could  still  be  recognized  in  the 
vicinity.  Its  unfavorable  prognosis  is  directly  in  proportion  to  the 
distance  which  separates  it  from  the  labial  commissure. 

A  carcinoma  of  the  hard  palate  rapidly  invades  the  superior  maxilla, 
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and  in  order  to  effect  its  removal,  resection,  partial  or  complete,  of  this 
bone  is  necessary. 

Treatment. — Surgical  operation  is  the  only  effective  means  of  treat- 
ment in  cancers  of  the  mouth.  A  resection  of  that  part  of  the  tongue 
which  is  diseased  may  be  accomplished  in  several  ways,  which  will  be 
considered  in  order. 

1.  In  case  the  neoplasm  is  situated  on  the  front  part  of  the  tongue, 
a  resection  may  be  done  through  the  mouth  itself.  Of  growths  which 
lie  on  the  back  of  the  tongue  beyond  the  circumvallate  papillae,  only  the 
smaller  varieties,  such  as  a  papilloma,  may  be  removed  in  this  fashion. 
The  procedure  is  only  to  be  relied  on  in%  well-defined  benign  growths 
on  the  region  in  question  or  in  the  case  of  small  sarcoma  and  carcinoma 
which  have  not  invaded  the  posterior  sections  of  the  tongue.  In  all 
other  instances  the  field  of  operation  must  be  more  effectually  exposed 
than  to  the  degree  afforded  by  merely  holding  open  the  mouth. 

The  preliminary  disinfection  of  the  cavity  of  the  mouth  has  been 
discussed  on  a  preceding  page.  It  is  usually  sufficient  to  brush  the 
teeth  thoroughly  with  potassium  chlorate,  followed  by  flushing  with  a 
solution  of  mercuric  chloride  (1  :  1000).  The  sloughing  ulcers  may  be 
swabbed  with  a  stronger  solution  of  the  same  (1:250).  If  the  mucous 
membrane  is  intact,  such  detail  is  not  necessary,  and  anaesthesia  may  be 
immediately  started.  A  20  per  cent,  solution  of  eucaine  or  ansesthesin 
(recently  introduced)  is  applied  to  the  mucous  membrane.  The 
mouth  may  be  kept  widely  open  by  a  wedge  of  wood  or  hard  rubber 
introduced  between  the  molar  teeth,  and  the  angle  of  the  mouth 
pulled  to  one  side  with  a  blunt  retractor.  An  assistant  seizes  the  tongue 
between  his  fingers  and  draws  it  forward  as  far  as  possible.  The 
use  of  special  tongue-forceps  is  not  advised.  In  order  to  secure  a 
firmer  hold,  and  also  to  exert  a  transverse  pull,  it  has  been  recommended 
to  introduce  two  metallic  (better  than  silk)  threads  through  the  tongue 
back  of  the  diseased  area,  and  employ  these  as  retractors.  Cauterization 
or  extirpation  may  now  be  undertaken  with  the  knife,  the  cold  or  the 
galvanocaustic  snare,  or  the  Paquelin  thermocautery.  There  is  consid- 
erable danger  of  uncontrollable  hemorrhage  from  the  tongue  in  all  those 
cases  in  which  the  removal  of  a  tumor  is  undertaken.  If  this  threatens, 
or  there  is  any  subsequent  bleeding  which  does  not  stop  after  proper 
tamponade,  a  preliminary  or  a  later  ligation  should  be  done  of  the  lingual 
artery  according  to  Pirogoff  s  method. 

In  carrying  out  the  latter  procedure  a  curved  incision  is  carried  from 
the  angle  of  the  jaw  to  the  hyoid  bone,  and  ascending  from  this  point 
to  the  neighborhood  of  the  chin.  Skin,  platysma,  and  cervical  fascia 
are  divided,  care  being  taken  to  avoid  the  fascial  vein  in  the  posterior 
angle  of  the  wound.  The  submaxillary  salivary  gland  is  now  freed  from 
its  capsule  and  reflected  over  the  lower  edge  of  the  jaw.  Under  the  thin 
posterior  layer  of  the  capsule  is  seen  the  edge  of  the  anterior  belly  of  the 
digastric  muscle,  and  back  of  the  latter  the  mylohyoid,  from  under 
the  posterior  edge  of  which  the  hyoglossus  ascends  to  the  tongue.  The 
hyoglossal  nerve  crosses  the  angle  made  by  the  mylohyoid  and  the  tendon 
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of  the  digastric.  In  the  small  triangular  space  framed  by  the  latter 
muscles  and  the  nerve,  the  base  of  which  consists  of  the  hyoglossus 
muscle,  lies,  separated  by  only  the  muscular  fibres  of  the  hyoglossus. 
the  lingual  artery.  By  dividing  these  fibres  the  artery  is  exposed. 

The  attempts  to  render  the  field  of  operation  bloodless  by  passing  an 
elastic  ligature  around  the  tongue  have  been  abandoned,  as  well  as  the 
temporary  ligation  or  compression  of  the  carotid  artery. 

2.  In  order  to  obtain  a  better  exposure  of  the  field  of  operation,  Jager, 
in  1831,  proposed  an  incision  through  the  cheek.     If  the  new  growth  is 
situated  on  one  side  or  the  edge  of  the  tongue,  it  is  only  necessary  to 
cut  through  one  cheek,  otherwise  both  cheeks  must  be  cut  through.    The 
incision  extends  from  the  angle  of  the  mouth  to  the  anterior  border  of 
the  masseter.     Stenson's  duct  and  the  transverse  artery  lie  above  the 
line  of  incision.    The  circumflex  and  the  external  maxillary  arteries  are 
ligated,  and  if  the  size  of  the  growth  and  its  vascularity  warrant,  the 
lingual  may  also  be  tied  off.     By  splitting  both  cheeks  a  very  good 
exposure  is  secured. 

3.  The  tongue  may  also  be  reached  through  the  submental  (sub- 
hyoid),  submaxillary,  and  retromaxillary  regions.     The  author  desires 
to  recommend  this  operation,  done  in  the  manner  about  to  be  described, 
for  those  cases  in  which  the  carcinoma  is  located  on  the  anterior  part 
of  the  tongue  and  has  invaded  its  lower  aspect  and  the  floor  of  the 
mouth.     For  all  the  operations,  but  especially  for  this  one,  complete 
narcosis  by  chloroform  is  necessary.     He  has  never  had  cause  to  regret 
its  employment,  and  believes  that  by  its  aid  the  operations  can  be  more 
safely  and  completely  executed.    A  preliminary  tampon ade  of  the  trachea 
is  not  necessary,  unless  the  resection  of  the  tongue  also  included  the 
removal  of  the  epiglottis  or  a  part  of  the  lateral  wall  of  the  pharynx. 

In  1827  Cloquet  attacked  the  tongue  through  the  suprahyoid  region. 
His  example  was  followed  by  Regnoli,  who,  in  1838,  recommended  an 
extensive  transverse  incision,  from  the  middle  point  of  which  another 
incision  extended  downward.  Billroth  (1873)  also  made  a  transverse 
incision  running  along  the  lower  edge  of  the  maxilla,  from  the  ends  of 
which  two  others  descended  along  the  neck.  Through  the  resulting 
wound  the  entire  tongue  was  rendered  accessible  from  the  tip  to  the 
epiglottis.  It  is  necessary  to  divide  the  muscular  attachments  at  the 
middle  point  of  the  lower  jaw,  which  becomes  a  serious  matter,  as  in 
these  cases  an  inspiration  pneumonia  is  to  be  particularly  feared.  This 
complication  is  not  apt  to  result  when  a  lateral  incision  is  made  in  the 
submaxillary  fossa,  as  the  elevators  of  the  hyoid  bone  are  spared.  This 
fact  has  been  noted  by  Langenbeck  and  also  by  Kocher.  The  manner 
in  which  the  author  carries  out  the  operation  for  a  cancer  on  the  anterior 
part  of  the  tongue  is  as  follows : 

The  incision  starts  in  the  same  way  as  that  for  the  preliminary  ligation 
of  the  lingual  artery  just  described,  and  is  continued  further  on  to  the 
sternomastoid  muscle  to  a  point  on  a  level  with  the  bifurcation  of  the 
carotid.  After  the  cervical  fascia  is  divided  the  facial  vein  is  ligated 
and  cut,  and  all  the  diseased  lymph-glands  and  also  the  salivary  gland, 
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Anterior  View  of  Lymphatics  of  Tongue. 

The  anterior  portions  of  digastric  and  the  geniohyoid  muscles  have  been  removed.  A  large 
window  has  been  cut  in  the  mylohyoid  and  the  genioglossi  muscles  pulled  apart.  On  the  right  side 
the  lymphatic  vessels  which  empty  into  the  deep  cervical  glands  and  pass  between  the  genioglossi 
are  shown  (G,  F.  H,  E).  On  the  left  side  the  lymphatics  of  the  tongue  which  empty  into  the  suL- 
maxillary  glands  (A,  B,  c)  are  shown  above.  Below  (at  i  and  K)  are  seen  the  terminal  lymph 
vessels  of  the  deep  cervical  glands  emptying  into  the  large  venous  trunks. 
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Lateral  View  of  the  Lymphatics  of  the  Tongue  Emptying 
into  the  Deep  Cervical  Lymph-nodes,  some  perforating  and 
others  passing  between  the  Genioglossi. 
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in  the  capsule  of  which  a  number  are  always  found,  carefully  removed 
The  mylohyoid  and  the  hyoglossus,  with  the  hypoglossal  nerve,  being 
now  exposed,  the  lingual  artery  is  tied  off.  The  mucous  membrane  of 
the  floor  of  the  mouth  is  then  cut  through  close  to  the  lower  jaw  sufficient 
to  expose  completely  the  diseased  parts  of  the  tongue.  It  may  also  be 
necessary  to  divide  transversely  the  anterior  belly  of  the  digastric,  but 
in  many  cases  it  is  sufficient  to  pull  it  to  one  side  with  a  blunt  hook. 
The  only  muscle  which  needs  to  be  cut  is  the  mylohyoid  at  its  insertion^ 
and  this  may  be  done  through  the  same  incision  which  separates  the 
mucous  membrane  from  the  lower  jaw.  The  operation  is  attended  by 
the  following  advantages:  (1)  It  is  possible  to  extirpate  completely  the 
submaxillary  and,  if  required,  the  lymphatic  glands  over  the  carotid. 
(2)  A  large  exposure  is  afforded  of  the  tongue  and  also  of  the  floor  of 
the  mouth.  (3)  Free  drainage  is  assured  for  the  fluids  from  the  mouth 
and  for  the  discharges  from  the  wound.  When  the  diseased  parts  of 
the  tongue  have  been  excised  and  all  hemorrhage  checked,  the  wound 
in  the  tongue  may  be  closed  by  deep  sutures.  The  opening  in  the 
floor  of  the  mouth  may  be  packed  with  iodoform  gauze,  the  end  of 
which  is  allowed  to  project  from  the  middle  of  the  outer  wound. 

4.  If  the  cancer  is  a  very  large  one  and  has  extended  from  the  edges 
to  the  root  of  the  tongue,  or  to  the  hard  palate  or  the  floor  of  the  mouth, 
a  resection  of  the  inferior  maxilla  is  imperative.  Sedillot,  in  1844, 
performed  this  operation  in  the  middle  line,  and  Langenbeck,  in  1875, 
practised  it  on  the  side  of  the  bone.  The  methods  for  operating  in  this 
condition  are  based  on  well-known  facts  and  experiences.  It  is  univer- 
sally agreed  that  every  bit  of  diseased  tissue  must  be  removed  under 
all  circumstances,  and  it  is  also  a  well-established  fact  that  in  no  other 
form  of  cancer  are  the  lymph-glands  involved  in  such  an  early  stage. 
If  it  be  also  remembered  that  metastatic  deposits  in  internal  organs  are 
comparatively  rare  with  a  lingual  carcinoma,  it  follows  that  the  method 
which  aims  at  the  complete  and  successful  removal  of  the  primary 
growth  and  the  adjacent  lymph-nodes  up  to  those  over  the  carotid  is 
the  one  which  should  receive  due  support  and  approval.  Langenbeck's 
operation,  which  includes  the  lateral  resection  of  the  inferior  maxilla, 
fulfils  all  these  indications. 

The  author  has  employed  this  method  in  his  clinic  as  follows:  An 
incision  is  made  from  the  angle  of  the  mouth  directly  through  the  cheek 
to  the  edge  of  the  masseter  muscle.  From  this  point  it  passes  downward 
to  the  inner  border  of  the  sternomastoid,  through  the  submaxillary  and 
hyoid  regions.  The  underlying  tissues  are  dissected  in  layers,  and  if  a 
number  of  enlarged  glands  are  found  at  the  lower  end  of  the  cut  the 
latter  may  be  extended  still  further  down.  The  lymphatic  and  the 
salivary  glands  are  removed  and  the  facial  and  lingual  arteries  are 
ligated.  The  inferior  maxilla  is  then  sawn  through  with  the  Gigli  saw 
in  an  oblique  direction  in  the  manner  shown  in  Fig.  354,  the  cut  begin- 
ning in  the  angle  between  the  body  and  the  ramus.  The  direction  of 
the  saw  cut  is  downward,  forward,  and  outward,  and  when  near  the 
end  the  saw  may  be  turned  still  further  forward  so  as  to  form  a  more 
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pronounced  projection  on  the  extremity  of  the  posterior  and  lower  frag- 
ment, on  which  the  anterior  and  upper  may  rest.  Hooks  are  then 
inserted  into  the  cut  surfaces  of  the  bone  and  the  sections  pulled  apart. 
The  posterior  belly  of  the  digastric  is  then  cut  through,  and  also  the 
mucous  membrane  in  front  of  the  palatoglossal  arch  and  down  to  the 
pharyngolaryngeal  sinus.  The  wound  now  gapes  to  the  width  of  the 
hand,  and  the  entire  diseased  area  of  the  tongue  and  its  surroundings 
are  in  plain  view  and  readily  accessible.  Further  operation  on  the 
tongue  is  then  conducted  in  a  similar  way  to  that  on  the  surface  of  the 
body.  If  the  bleeding  has  been  properly  attended  to  in  every  step  of 
the  operation,  and  the  soft  parts  in  the  submaxillary  region  dissected 
free  and  left  hanging  from  the  floor  of  the  mouth  before  the  resection 
of  the  jaw  is  done,  there  is  no  reason  to  fear  an  accumulation  of  blood 

FIG.  354. 


Method  of  dividing  bone  in  resection  of  jaw. 


Division  of  lower  jaw  in  resection. 


in  the  pharynx  at  the  entrance  to  the  larynx.  If  there  is  any  uncertainty, 
a  small  hook  may  be  fixed  on  the  epiglottis  and  the  entire  larynx  lifted 
up  and  the  operator  assured  that  the  walls  of  the  pharynx  down  to  the 
rima  glottidis  are  free  and  clear.  During  the  remainder  of  the  operation 
an  assistant  provided  with  a  sponge  on  a  long  handle  can  keep  watch 
on  the  entrance  to  the  respiratory  passages  and  guard  them  against  any 
influx  of  blood.  The  further  steps  in  the  operation,  including  the  extir- 
pation of  the  entire  tongue  or  its  greater  part,  are  not  difficult.  As  the 
lingual  is  tied  off,  there  is  no  interference  caused  by  hemorrhage,  the 
limits  of  the  diseased  area  are  easy  to  recognize,  and  the  incision  may 
be  carried  well  into  healthy  tissues.  The  author  always  employs  the 
knife;  others  prefer  the  thermocautery  in  the  belief  that  the  resulting 
slough  acts  as  a  barrier  against  infection  of  the  wound. 
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Exposure  of  the  Lingual  Artery. 

Sm.,  Submaxillary  gland.  £>.,  Digastric  niusele.  Mh.,  Mylohyoid. 
//.,  Hypoglossal  nerve  accompanied  by  a  vein.  Hg.,  Hyoglossus 
muscle.  L.,  Lingual  artery. 
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The  main  point  in  the  closure  of  the  wound  and  the  after-treatment 
Is  the  prevention  of  the  accumulation  of  discharges.  Proper  drainage 
must  be  provided  for  the  latter  and  also  for  the  oral  secretions  which 
are  apt  to  collect  in  various  nooks  and  corners.  The  process  is  facilitated 
by  suturing  the  mucous  membrane  of  the  pharynx  near  the  larynx  to 
the  skin  at  the  lower  angle  of  the  external  wound,  forming  in  this  way 
a  fistula  which  reaches  to  the  deepest  parts  of  the  wound,  and  conducts 
the  secretions  from  the  mouth,  nose,  and  pharynx  away  before  there  is 
opportunity  for  an  accumulation  to  take  place.  Trendelenburg  was  the 
first  to  call  attention  to  the  importance  of  directly  draining  the  space 
between  the  tongue  and  the  epiglottis. 

The  above  is  accomplished  by  suturing  both  edges  of  the  wound  in 
the  mucous  membrane  to  the  external  skin  near  the  lower  angle  of  the 
incision.  In  this  way  the  epiglottis  and  the  entrance  to  the  larynx  are 
brought  close  to  the  outer  skin  of  the  neck  which  has  been  pulled  inward 
by  the  sutures.  This  procedure  is  much  more  effective  than  the  intro- 
duction of  drainage-tubes,  which  in  this  locality  are  very  liable  to  kink 
and  become  displaced,  or  they  may  irritate  the  epiglottis  and  bring  on 
cough  and  retching. 

One  of  the  important  points  in  this  operation  is  the  oblique  direction 
of  the  saw-cut  through  the  inferior  maxilla.  There  is  a  constant  tendency 
for  the  ramus  to  be  pulled  upward  and  for  the  horizontal  part  of  the 
bone  to  sink  downward.  The  obliquity  of  the  cut  overcomes  this  ten- 
dency, and  the  opposing  forces  equalize  each  other  and  keep  the  frag- 
ments well  in  place.  Mikulicz  for  the  same  reason  makes  an  angular 
cut  in  resecting  the  bone. 

Two  holes  may  be  drilled  through  the  ends  of  the  divided  bone,  pref- 
erably with  the  electrical  drill,  because  it  can  be  done  most  rapidly,  and 
sutures  of  aluminum-bronze  wire  introduced.  To  obviate  infection  of 
the  raw  surfaces,  the  periosteum  and  the  mucous  membrane  should  be 
carefully  sutured.  In  none  of  the  author's  cases  has  he  seen  any  inflam- 
mation of  the  bone  or  the  separation  of  large  sequestra.  Occasionally 
small  pieces  may  be  cast  off  after  a  considerable  period  has  elapsed,  or 
one  of  the  wire  sutures  may  find  its  way  into  the  oral  cavity,  and 
can  then  be  extracted  often  with  a  small  piece  of  bone.  The  opera- 
tion is  completed  by  sewing  up  the  wound  in  the  cheek  and  over  the 
facial  aspect  of  the  lower  jaw  to  the  boundary  of  the  previously  men- 
tioned fistula.  The  deep  groove  which  is  left  in  the  mouth  or  the  wall 
of  the  pharynx  after  the  tumor  is  excised  may  be  packed  with  strips  of 
iodoform  gauze  which  pass  out  through  the  fistula  and  are  fixed  to  the 
outer  skin  with  adhesive  plaster,  in  order  to  prevent  their  aspiration  into 
the  pharynx. 

Kocher  has  lately  attempted  to  achieve  the  same  ends  by  reviving  and 
improving  the  old  operation  of  Sedillot's,  consisting  of  the  resection  of 
the  inferior  maxilla  in  the  middle  line,  and  believes  that  he  has  simplified 
the  operation  for  excision  of  the  tongue.  As  the  author  has  had  no  expe- 
rience with  the  method,  he  presents  Kocher's  description. 

After  cutting  through  the  lip  and  the  lower  jaw  in  the  middle  line  the 
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geniohyoid  and  the  genioglossus  on  the  diseased  side  are  separated  from 
the  bone,  and  the  halves  of  the  jaw  pulled  apart.  The  tongue  may  now 
be  pulled  outward  and  to  the  opposite  side  with  the  aid  of  a  previously 
introduced  suture.  The  mucous  membrane  on  the  floor  of  the  mouth  is 
then  cut  through  along  the  edge  of  the  tongue  back  to  the  anterior  palatal 
arch.  The  lingual  vein  is  now  brought  into  view,  passing  backward  and 
outward  along  the  lateral  surface  of  the  hyoglossus,  and  also  the  lingual 
nerve  close  under  the  mucous  membrane  at  the  edge  of  the  tongue.  The 
hypoglossal  nerve  is  seen  at  the  anterior  border  of  the  hyoglossus  muscle. 
Under  it  and  between  the  hyoglossus  and  genioglossus  appears  the  lin- 
gual artery,  which  can  be  readily  tied  off.  The  hyoglossus  is  divided  with 
the  thermocautery,  and  likewise  the  mucous  membrane,  which  is  put  on 
the  stretch  by  pulling  on  the  tongue.  If  the  new  growth  has  reached  the 
palate  and  pharynx,  it  becomes  necessary  to  divide  the  styloglossus. 
Should  the  soft  palate  be  involved  the  internal  pterygoid  muscle  may  be 
cut  with  the  actual  cautery,  the  latter  muscle  being  exposed  by  cutting 
through  the  mucous  membrane  in  front  of  the  tonsil  and  removing  this 
organ.  Diseased  parts  of  the  soft  palate  are  excised  by  the  aid  of  the 
cautery,  and  the  same  instrument  is  used  on  the  tongue.  Over  these 
cauterized  surfaces  Kocher  applies  xeroform  and  brings  together  the  ends 
of  the  resected  bone  with  wire  sutures.  The  external  wound  is  sutured 
with  the  exception  of  a  small  opening  at  the  lower  end,  into  which  a 
xeroform  gauze  drain  is  inserted.  Kocher  claims  the  following  advan- 
tages for  his  operation:  a  minimum  degree  of  hemorrhage,  absolute 
drainage,  and  the  preservation  of  the  most  essential  muscles  connected 
with  the  mechanism  of  swallowing.  The  only  objection  which  the  author 
can  offer  is  that  it  does  not  afford  an  exposure  of  the  important  group 
of  lymph-glands  over  the  external  carotid  and  the  bifurcation  of  the 
common  carotid. 

In  addition  to  the  median  resection  of  the  lower  jaw  Vallas  also  recom- 
mends median  division  of  the  hyoid  bone. 

5.  Removal  of  the  tongue  must  be  accompanied  by  resection  of  a  larger 
piece  of  bone  if  there  is  a  simultaneous  involvement  of  the  inferior  max- 
illa. In  the  majority  of  instances  the  ramus  of  the  lower  jaw  is  affected. 
An  incision  is  made  similar  to  that  required  for  the  lateral  resection  of 
the  bone.  After  cleaning  out  the  submaxillary  region  and  tying  off  the 
external  carotid  artery  the  bone  is  cut  through  at  right  angles  to  its  long 
axis  at  a  point  anterior  to  the  cancerous  tissue.  The  ramus  is  then  dis- 
articulated at  the  temporomandibular  joint,  and  the  surgeon  is  now  able 
to  remove  the  lymph-glands  lying  back  of  the  parotid  and  parts  of  the 
parotid  itself. 

These  extensive  procedures  are  attended  by  a  high  mortality  rate;  in 
the  author's  series  of  cases  it  amounted  to  17.6  per  cent.  According  to 
various  other  authors,  the  mortality  varies  from  8.3  to  25  per  cent.,  or  on 
an  average  16.2  per  cent.  The  improved  modern  technic  has  undoubt- 
edly improved  the  chances  of  recovery.  The  more  extensive  operations, 
which  include  the  methods  mentioned  for  exposing  the  tongue,  are, 
according  to  Loison,  less  apt  to  be  followed  by  recurrences  than  those 
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conducted  through  the  mouth  alone,  the  actual  figures  being  24.1  per 
cent,  for  the  former,  as  against  34.2  per  cent,  for  the  latter.  The  mor- 
tality for  the  extensive  operation  is  naturally  greater,  being  23  per  cent, 
against  10.7  per  cent. 

The  number  of  cases  cured  would  be  higher  had  it  been  possible  to 
select  them  more  carefully  for  operation.  An  operable  case  is  one  in 
which  incision  can  be  carried  at  least  1  cm.  into  sound  tissue  beyond  the 
limits  of  the  tumor.  It  must  be  possible  also  to  remove  all  diseased 
glands.  The  latter  may  not  be  so  firmly  adherent  to  the  surrounding 
tissues  as  to  prevent  their  clean  dissection. 

Total  removal  of  the  tongue  has  been  well  borne  in  a  number  of  cases. 
Thus  a  patient  presented  before  the  Twenty-third  Congress  of  German 
Surgeons  by  Dombrowski  could  make  himself  understood  and  swallow 
without  difficulty.  The  author  can  confirm  these  facts  in  a  number  of 
his  own  cases. 

The  treatment  of  inoperable  carcinoma  of  the  tongue  is  exceedingly 
unsatisfactory.  Feeding  the  patient  is  extremely  difficult,  a  feeding-cup 
with  spout  and  the  stomach-tube  soon  become  useless.  There  remain 
only  the  passage  through  the  nose,  the  use  of  rectal  enemata,  which  soon 
fail,  and  gastrotomy.  The  pain  constantly  increases,  preventing  sleep 
and  rendering  continually  larger  doses  of  morphine  necessary.  Locally 
a  solution  of  hydrogen  peroxide  may  be  employed  as  a  mouth- wash,  or 
suffering  can  be  rendered  less  severe  by  wiping  out  the  mouth  with 
iodoform  gauze  and  dusting  with  ansesthesin. 

In  operating  for  carcinoma  of  the  floor  of  the  mouth  the  same  method  is 
employed  as  in  those  cases  in  which  carcinoma  has  extended  to  the  floor 
of  the  mouth  from  the  anterior  portion  of  the  tongue.  If  the  bone  is  not 
involved  by  carcinoma,  the  operation  is  carried  out  from  the  suprahyoid 
region.  Sufficient  room  can  generally  be  obtained  by  a  median  incision, 
which  should  open  up  the  space  between  the  geniohyoid  muscles,  or  if 
carcinoma  has  affected  these  muscles,  a  second  incision  can  be  made  at 
right  angles  to  the  first  along  the  lower  border  of  the  jaw.  If  the  bone  is 
involved,  the  middle  portion  of  the  jaw  must  be  resected.  The  operation 
has  already  been  described. 

Carcinoma  of  the  buccal  mucous  membrane  can  be  readily  surrounded 
by  incision  if  situated  in  the  region  of  the  commissure  of  the  lips,  even  if 
it  should  be  necessary  to  cut  through  the  entire  thickness  of  the  cheek. 
In  the  latter  case  a  subsequent  plastic  operation  would  be  necessary.  A 
second  incision  is  made  in  the  submaxillary  region  in  order  to  remove 
the  glands.  Where  the  tumor  is  situated  further  back,  between  the  upper 
and  lower  jaw,  it  is  very  difficult  to  remove.  If  the  growth  is  still  small, 
it  may  be  sufficient  to  split  the  cheek;  but  where  it  is  larger,  or  if  it  in- 
volves the  bone,  a  very  extensive  operation  will  be  necessary.  The  tumor 
may  be  removed  after  lateral  oblique  resection  of  the  lower  jaw,  as  de- 
scribed above,  or  it  may  be  necessary  to  resect  the  ramus  of  the  lower 
jaw,  possibly  also  to  perform  partial  resection  of  the  upper  jaw. 
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CHAPTER    XXIX. 

MALFORMATIONS  OF  THE  PHARYNX. 

MALFORMATIONS  of  the  pharynx  are  rather  rare.  The  only  one  that 
needs  to  be  considered  here  is  teratoma.  On  account  of  interference 
with  respiration  and  nutrition  true  "epignathi"  as  a  rule  render  it  impos- 
sible for  the  bearer  to  live,  even  where  the  latter  is  otherwise  well  devel- 
oped. But  in  several  instances  the  tumor  has  been  successfully  removed 
during  the  first  few  days  or  months.  In  most  of  these  cases  the  mass  is 
attached  by  a  broad  base  to  the  basilar  portion  of  the  occipital  bone,  and 
may  extend  through  the  latter  into  the  cavity  of  the  skull,  to  be  attached 
to  the  region  of  the  hypophysis  or  to  some  intracranial  tumor-like  forma- 
tion. Externally  the  tumor  usually  presents  a  rounded  mass,  with  a 
nodular  or  smooth  surface.  Its  interior  is  traversed  by  hard  particles, 
being  rarely  of  a  uniform  density.  On  the  surface  there  are  occasionally 
found  grotesque,  deformed,  or  non-recognizable  organs,  such  as  the 
extremities,  for  example. 

Diverticula  which  are  due  to  errors  in  development  of  the  branchial 
clefts  always  occur  at  a  typical  site.  This  is  true  also  of  cysts  and  fistulae 
due  to  the  same  cause.  The  situation  alone  would  therefore  point  to 
their  branchiogenetic  origin.  Diverticula  arising  from  non-closure  of 
the  first  branchial  cleft  proceed  from  the  wall  of  the  Eustachian  tube. 
They  are  very  rare,  and  in  most  cases  of  little  significance.  Some  of 
those  originating  in  the  second  branchial  cleft  are  associated  with  the 
posterior  portion  of  the  latter,  which  goes  to  form  the  fossa  of  Rosen- 
rmiller.  They  are  usually  simple  dilatations  of  the  above  fossa,  but  may 
form  true  diverticula,  extending  as  far  as  the  outer  skin.  Diverticula 
arising  from  the  ventral  portion  of  the  second  branchial  cleft,  which  goes 
to  form  the  tonsillar  fossa,  are  relatively  the  most  frequent,  though  not 
so  common  as  complete  fistula.  They  proceed  from  the  tonsillar  fossa, 
have  a  wide  mouth,  and  extend  to  some  point  in  the  anterior  triangle  of 
the  neck,  between  the  sternomastoid  muscle  and  the  trachea. 

Diverticula  due  to  non-closure  of  the  third  branchial  cleft  proceed 
from  that  portion  of  the  pyriform  sinus  situated  above  the  fold  of  the 
superior  laryngeal  nerve,  between  the  cornu  of  the  hyoid  bone  and  the 
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thyroid  cartilage,  and  may  extend  a  considerable  distance  forward  and 
downward.  They  must  not  be  confused  with  diverticula  of  the  ventricles 
of  Morgagni,  which  are  similarly  situated.  (See  Vol.  II.,  page  139.) 

Diverticula  of  the  lower  portions  of  the  pharynx  are  more  common. 
They  are  not  congenital  malformations,  and  are  discussed  under  the 
head  of  Diverticula  of  the  (Esophagus. 

Cysts  and  fistulae  can  arise  at  all  the  places  that  congenital  diverticula 
are  found.  It  is  extremely  difficult,  however,  to  determine  their  congen- 
ital origin.  In  this  group  may  be  included  certain  cysts  of  the  pyriform 
sinus  filled  with  tough,  stringy  mucus,  and  lined  with  ciliated  cylindrical 
epithelium  or  with  cuboidal  epithelium.  In  the  case  of  cysts  situated  in 
front  of  the  epiglottis,  in  the  vallecula,  or  in  the  glossopharyngeal  liga- 
ment, it  may  be  difficult  to  determine  their  branchiogenetic  origin.  The 
question  may  arise  in  these  cases  whether  they  originated  in  the  second 
branchial  cleft  or  in  the  thyroglossal  duct.  Cysts  which  originate  in  the 
latter  are  situated  exactly  in  the  median  line,  between  the  foramen 
csecum  and  the  root  of  the  tongue.  This  is  the  same  situation  occupied 
by  the  analogous  accessory  struma  (thyroid  gland).  More  rarely  these 
cysts  extend  downward  as  far  as  the  middle  lobe  of  the  thyroid  gland. 
Cysts  of  the  second  branchial  cleft,  on  the  other  hand,  would  be  looked 
for  in  or  behind  the  glossopharyngeal  ligament.  But  where  a  cyst  is  of 
considerable  size  it  may  be  difficult  to  determine  whether  it  has  not 
secondarily  assumed  a  median  or  a  lateral  position. 

These  cysts  produce  a  peculiar  metallic  tone  of  speech.  Patients  fre- 
quently complain  also  of  difficulty  in  swallowing.  If  the  cyst  becomes 
inflamed,  as  occasionally  happens  after  the  injection  of  chemical  sub- 
stances, or  sometimes  even  after  spontaneous  rupture,  severe  inflamma- 
tory processes  may  be  set  up  in  the  neighboring  structures.  Such  incom- 
plete operations  should  therefore  be  avoided.  If  difficulty  in  swallowing 
renders  their  removal  necessary,  a  large  portion  of  the  wall  of  the  cyst 
should  be  excised  from  the  pharynx  with  knife  or  scissors,  aided  by 
Kirstein's  direct  laryngoscopy  or  of  the  laryngoscope,  provided  it  is 
impossible  to  enucleate  the  cyst  or  to  remove  it  completely  where  it  is 
pedunculated.  Where  a  cyst  extends  to  just  beneath  the  outer  skin  of 
the  neck,  it  is  easier  and  preferable  to  remove  it  through  an  external 
incision.  Congenital  fistulse  are  discussed  elsewhere. 


CHAPTER    XXX. 

INJURIES  OF  AND  FOREIGN  BODIES  IN  THE  PHARYNX. 

ACTUAL  injury  of  the  pharynx  is  seen  only  as  a  result  of  burns  or  the 
action  of  caustics,  as  in  attempts  at  suicide.  In  the  former  cases  the 
resulting  manifestations  are  situated  in  the  mouth  and  oesophagus;  in 
the  latter,  on  the  other  hand,  the  coexisting  injury  of  the  larynx  or  trachea 
is  so  prominent  that  the  symptoms  of  pharyngeal  injury  are  hardly  ever 
considered.  At  the  same  time  it  should  be  mentioned  that  in  those  cases 
which  recover  sloughing  may  be  followed  by  adhesions  or  stenosis;  that, 
moreover,  after  incised  wounds  there  frequently  remain  annoying  fis- 
tulse,  which  secrete  mucus  and  pus,  and  which  require  to  be  removed 
by  dividing  the  integument  from  the  mucous  membrane  and  by  carefully 
suturing  the  latter  after  its  edges  have  been  turned  in.  The  outer  wound 
should  be  allowed  to  remain  open  and  be  packed  with  iodoform  gauze  in 
order  to  avoid  phlegmon  of  the  neck,  which  might  otherwise  occur.  Any 
remaining  small  fistulas  can  usually  be  closed  by  cauterizing  their  edges. 

Foreign  bodies  must  still  be  mentioned.  The  latter  are  usually  pieces 
of  bone,  fish-bones,  and  needles,  which  are  swallowed  with  food,  and 
which  are  apt  to  become  lodged  in  the  pyriform  sinus  or  in  the  lowest 
portion  of  the  pharynx.  Such  foreign  bodies,  situated  in  the  sinus  pyri- 
formis,  can  be  located  with  the  laryngoscope,  or,  better  still,  by  palpating 
with  the  finger.  Those  situated  in  the  lowest  parts  of  the  pharynx  can 
only  be  located  by  oesophagoscopical  examination.  What  applies  to  them 
applies  also  to  cesophageal  foreign  bodies.  Those  situated  in  the  sinus 
pyriformis  frequently  are  very  difficult  to  diagnosticate  and  to  treat ;  they 
usually  produce  marked  oedema  of  the  aryteno-epiglottidean  folds  and 
the  mucous  membrane  of  the  arytenoid  cartilages,  which  completely 
covers  one  side  of  the  latter.  This  condition  may  cause  dangerous 
asphyxia  and,  on  account  of  the  difficulty  in  swallowing,  serious  disturb- 
ance of  nutrition.  In  addition  there  is  the  danger  that  septic  manifes- 
tations, with  the  well-known  danger  of  pericesophageal  phlegmon,  fre- 
quently follow.  If  such  swelling  has  attained  any  considerable  size,  the 
diagnosis  is  absolutely  impossible,  and  it  is  necessary  to  reach  the  for- 
eign body  from  without  by  lateral  pharyngotomy,  or  possibly  also  to 
expose  the  inflammatory  focus  by  subhyoid  oesophagotomy.  If  oedema 
is  marked  tracheotomy  should  not  be  postponed  too  long,  as  the  danger 
of  asphyxia  may  suddenly  increase.  It  has  frequently  happened  that  in 
incising  deep  phlegmons  of  the  neck  a  foreign  body  which  had  not  been 
diagnosticated  was  unexpectedly  found.  For  this  reason  it  is  extremely 
important  to  determine  the  presence  of  a  foreign  body  either  with  the 
mirror,  by  Kirstein's  direct  laryngoscopy,  or  by  palpation,  before  inflam- 
matory oedema  has  set  in. 
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CHAPTEE    XXXI. 

DISEASES  OF  THE  PHAEYNX. 
INFLAMMATORY  DISEASES  OF  THE  TONSILS  AND  NASOPHARYNX, 

Acute  Angina. — The  term  " angina"  (sore  throat)  is  generally  applied 
to  all  acute  inflammatory  diseases  of  the  nasopharynx.  They  generally 
involve  this  entire  region,  but  as  a  rule  the  affection  of  the  tonsils  domi- 
nates the  entire  clinical  picture.  Nearly  all  the  infections  of  this  region 
originate  in  the  tonsils,  and  the  latter  are  the  seat  of  the  principal 
symptoms.  The  terms  " angina"  and  tonsillitis  are  therefore  almost 
synonymous. 

General  Remarks.  Forms  of  Angina. — The  various  forms  of  tonsil- 
litis are  regularly  ascribed  to  "catching  cold"  by  the  laity;  but  this  can 
hardly  be  considered  an  important  factor  unless  pyogenic  organisms  are 
present.  A  large  number  and  various  kinds  of  the  latter  exist  in  the  ton- 
sillar  crypts  of  individuals  who  are  entirely  well :  streptococci  are  the  most 
frequent ;  less  frequent  are  Staphylococcus  pyogenes  aureus  and  albus,  the 
pneumococcus,  Friedlander's  pneumobacillus,  the  bacillus  of  diphtheria, 
and  pseudodiphtheria  bacilli,  also  many  other  bacteria.  Actinomyces 
(Lesin)  occur  only  in  the  isolated  cases.  There  is  uncertainty  as  to  the 
virulence  of  these  different  organisms  constantly  present  in  healthy  indi- 
viduals and  in  those  suffering  from  angina.  There  are  few  facts  upon 
which  to  base  any  opinion  regarding  this  question.  It  is  known,  how- 
ever, that  most  of  the  micro-organisms  normally  present  in  the  mouth 
possess  a  very  low  degree  of  virulence,  but  that  the  latter  is  at  once  in- 
creased to  an  extreme  degree  whenever  the  individual  suffers  from  the 
slightest  local  infection,  such  as  catarrh  or  sore  throat  (" angina"). 
Nearly  all  individuals  who  periodically  suffer  from  angina  have  either 
very  large  or  very  prominent  tonsils,  both  conditions  apparently  favor- 
ing accumulation  of  micro-organisms.  At  the  same  time  removal  of  the 
tonsils  does  not  always  cause  the  tendency  to  disappear. 

Different  forms  of  non-specific  tonsillitis  are  distinguished,  but  the 
division  into  groups  is  obscured  by  the  occurrence  of  various  transitional 
forms. 

1.  In  catarrhal  tonsillitis  there  is  usually  marked  involvement  of  the 
entire  mucous  membrane  of  the  pharynx.  The  pillars  of  the  fauces, 
the  posterior  pharyngeal  wall,  frequently  the  region  of  the  tongue  and 
the  epiglottis,  and  not  infrequently  the  entrance  of  the  larynx  as  far  as  the 
vocal  cords,  present  a  bright  scarlet-red  or  bluish  appearance,  which 
gradually  diminishes  in  intensity  as  the  distance  from  the  tonsils  increases. 
The  swelling  of  the  tonsils  (usually  both  are  involved),  which  is  the  most 
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noticeable  feature,  may  be  due  more  to  an  old  hypertrophy  than  to  acute 
inflammation.  In  the  beginning  there  is  a  sore  feeling  in  the  pharynx, 
especially  during  swallowing;  the  particles  of  food  produce  a  rough  or 
sharp  sensation,  and  sometimes  it  is  almost  or  quite  impossible  to  swallow 
solid  food.  After  three  or  four  days,  rarely  later,  the  severe  pain  as  a  rule 
disappears;  sometimes  a  sore  feeling  or  sensation  of  roughness  in  the 
throat  remains  for  a  long  time.  This  is  usually  limited  in  such  cases  to 
one  or  several  points,  and  upon  careful  examination  it  is  usually  found 
that  these  correspond  to  the  neighborhood  of  one  or  several  crypts,  show- 
ing marked  redness  and  tenderness. 

2.  In  follicular  tonsillitis  the  inflammatory  process  is  limited  at  first  to 
the  neighborhood  of  one  or  several  crypts.    There  is  a  yellowish  or  whit- 
ish deposit,  occasionally  producing  a  spotted  appearance  of  the  tonsil. 
When  only  several  crypts  are  involved  the  tonsils  are  frequently  very 
little  enlarged,  arid  swelling  may  be  limited  to  that  portion  of  the  tonsil 
concealed  within  the  fossa  between  the  pillars  of  the  fauces.    Follicular 
tonsillitis  is  more  liable  to  affect  only  one  tonsil  than  is  catarrhal  tonsil- 
litis.   The  duration  and  severity  of  the  clinical  manifestations  vary  con- 
siderably.   They  frequently  terminate  within  a  few  hours  or  a  few  days. 
At  other  times  the  course  is  protracted  for  several  weeks,  different  groups 
of  follicles  becoming  diseased  in  succession. 

In  these  forms  there  is  frequently  pseudomembrane,  of  a  whitish  or 
dirty-yellow  color,  reminding  one  of  a  diphtheritic  process.  This  occa- 
sionally leads  to  errors  in  diagnosis.  As  a  rule  this  membrane  can  be 
readily  wiped  off,  or  if  very  firmly  adherent  can  be  torn  off  in  small  shreds 
without  producing  loss  of  substance  or  possibly  only  a  slight  loss  of  epi- 
thelium. At  present  the  majority  of  physicians  consider  the  most  impor- 
tant point  to  be  the  presence  or  absence  of  diphtheria  bacilli.  The  latter 
are,  however,  not  infrequently  found  in  cases  of  mild  and  harmless  ton- 
sillitis, and  the  discovery  of  these  bacilli  and  their  relation  to  prognosis 
must  be  carefully  considered  in  each  individual  case.  When  the  result 
of  the  examination  is  negative,  it  is  advisable  to  make  repeated  examina- 
tions. 

3.  Parenchymatous  tonsillitis  occurs  in  combination  with  both  the 
above  forms  as  a  result  of    more  severe  infection  which  invades  the 
deeper  tissues.    It  produces  marked  swelling  of  the  tonsil,  and  as  a  rule 
causes  more  severe  clinical  manifestations  than  the  above  forms;  pain 
on  swallowing  is  very  much  more  severe,  and  frequently  the  inability  to 
take  nourishment  becomes  quite  serious.    Speech  is  difficult  and  acquires 
a  peculiar  thick  quality.    Owing  to  the  difficulty  in  swallowing  there  is 
much  annoyance  from  the  accumulation  of  saliva  in  the  mouth,  which 
renders  speech  difficult. 

Swelling  of  the  tonsils  is  characteristic  of  parenchymatous  angina,  but 
may  be  simulated  by  inflammatory  swelling  of  the  peritonsillar  tissue. 
In  the  latter  condition,  however,  the  pillars  of  the  fauces  are  pressed  for- 
ward and  tend  to  be  stretched  over  the  tonsils,  while  in  parenchymatous 
tonsillitis  the  tonsil  projects  freely  from  its  pocket;  only  where  there  are 
adhesions  between  the  tonsils  and  the  pillars  of  the  fauces,  caused  by 
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previous  inflammation,  do  the  pillars  of  the  fauces  project  inward  with 
the  swollen  tonsil.  It  is  frequently  impossible  to  distinguish  beginning 
peritonsillar  abscess  from  parenchymatous  tonsillitis. 

Symptoms. — The  clinical  manifestations  in  the  various  forms  of  ton- 
sillitis are  not  essentially  different,  but  are  distinguished  principally  by 
their  severity  and  duration. 

The  onset  of  angina  is  always  marked  by  general  malaise,  frequently 
by  decided  chills,  not  infrequently  the  local  symptoms  are  transitory  and 
insignificant. 

In  fully  developed  angina  fever  is  the  most  regular  and  most  noticeable 
symptom.  A  slight  rise  of  temperature  is  rarely  absent  even  in  the  abor- 
tive cases;  in  case  of  more  severe  infection  the  temperature  may  be  more 
than  41°  C.  (105°  F.).  The  highest  temperature  usually  accompanies 
peritonsillar  abscess.  In  such  cases  the  temperature  may  exceptionally 
be  intermittent  in  type,  while  in  parenchymatous  and  follicular  angina 
the  temperature  is  almost  always  continuous,  and  in  the  catarrhal  form 
it  is  generally  only  slight. 

Hand  in  hand  with  fever  there  are  usually  general  malaise,  headache, 
lassitude,  loss  of  appetite,  muscular  pain  in  the  neck  and  shoulders,  also 
pain  in  the  back.  As  in  other  general  febrile  conditions,  there  may  also  be 
swelling  of  the  spleen,  occasionally,  also,  swelling  of  the  liver,  albuminuria, 
and  in  rare  cases  actual  nephritis.  In  young  children  headache  may  be 
less  severe,  but  there  may  be  more  serious  symptoms  on  the  part  of  the 
central  nervous  system,  such  as  convulsions,  delirium,  etc. 

Locally  the  changes  in  the  tonsils  are  always  noticeable ;  in  severe  cases 
there  is  also  swelling  of  the  neighboring  structures,  but  as  a  rule  this 
involves  only  the  uvula.  The  latter  may  form  a  pale-red,  semitrans- 
parent  club-shaped  swelling  which  completely  fills  the  space  between  the 
enlarged  tonsils.  This  swelling  becomes  most  severe  in  case  of  compli- 
cating peritonsillar  abscess.  In  the  latter  cases  there  are  more  liable  to 
be  inflammatory  changes  in  the  maxillary  articulation  and  the  pterygoid 
muscles  covering  the  latter  on  its  inner  side.  This  condition  may  result 
in  severe  ankylosis  of  the  jaw. 

There  is  frequently  a  bad  taste  in  the  mouth.  As  on  account  of  the 
difficulty  in  swallowing,  the  mouth  is  not  automatically  cleansed  as  under 
normal  conditions,  the  tongue  is  usually  very  much  coated.  There  may 
even  be  severe  diffuse  stomatitis.  Saliva  is  swallowed  with  difficulty,  and 
accumulates  in  the  mouth,  so  that  apparently  there  is  a  condition  of  sali- 
vation. 

In  all  forms  of  acute  tonsillitis,  mild  as  well  as  severe,  various  compli- 
cations may  occur  on  the  part  of  neighboring  structures,  at  some  distance 
from  the  diseased  organ  and  even  in  quite  remote  parts  of  the  body. 
Frequently  it  is  difficult  to  find  any  connection  with  the  original  affection, 
particularly  if  they  are  associated  with  milder  forms  of  angina.  Thus, 
for  example,  manifestations  on  the  part  of  the  nerves  following  abortive 
attacks  of  diphtheria. 

The  commonest  form  of  complication  of  angina  is  peritonsillitis  (see 
below).  The  regional  lymph-glands  are  regularly  affected,  but  this 
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rarely  leads  to  severe  manifestations;  at  the  same  time  suppuration  of 
the  nearest  lymph-glands  does  take  place  occasionally.  The  glands  most 
frequently  affected  are  those  situated  between  the  angle  of  the  jaw  and 
the  sternomastoid  muscles;  occasionally,  however,  those  lower  down 
between  the  latter  muscle  and  the  carotid  artery  are  also  affected.  The 
lymph-glands  situated  in  the  floor  of  the  mouth  are  occasionally  enlarged; 
at  times  they  are  the  only  ones  affected,  but  are  difficult  to  palpate. 

Slight  torticollis  occasionally  occurs,  associated  with  angina.  Whether 
this  is  simply  due  to  the  painful  glands  of  the  cervical  region,  or  whether 
it  is  caused  by  myositis  of  the  sternomastoid,  emanating  from  the  angina 
or  produced  by  the  same  cause,  is  difficult  to  decide.  No  observations  in 
proof  of  one  or  the  other  theory  have  been  made. 

Swelling  of  the  large  salivary  glands,  the  parotid,  and  the  submaxillary, 
does  occur,  but  may  be  due  to  enlargement  of  the  lymph-glands  embedded 
within  the  salivary  glands. 

The  larynx  is  not  infrequently  affected,  particularly  on  the  lingual 
surface  of  the  epiglottis.  There  is  frequently  inflammatory  oedema; 
more  rarely  this  involves  the  arytenoepiglottidean  folds.  In  case  of 
complicating  peritonsillitis  the  above  conditions  frequently  reach  a  very 
severe  degree,  and  cause  alarming  or  even  dangerous  dyspnoea.  Mod- 
erate interference  with  respiration  may  be  caused  by  enlargement  of  the 
tonsils. 

General  septic  infection  associated  with  tonsillitis  is  intensely  inter- 
esting. Particularly  its  relation  to  articular  rheumatism  and  acute  infec- 
tious osteomyelitis  has  recently  attracted  the  attention  of  authors  (see 
the  comprehensive  description  by  Suchannek).  A  number  of  conclusive 
cases  were  reported  by  A.  Buschke.  It  is  certainly  true  that  angina  fre- 
quently occurs  during  the  onset  of  both  diseases. 

Severe  septic  infection  is  generally  propagated  by  peritonsillar  abscess 
and  subsequently  by  thrombophlebitis  of  the  pterygoid  plexus,  the  veins 
of  the  neck,  and  septic  endocarditis.  The  latter  may  be  associated  with 
myocarditis  and  pericarditis,  also  permanent  valvular  changes.  Still 
more  severe  is  pygemic  or  septic  general  infection  in  connection  with 
phlebitis.  Occasionally  there  are  seen  in  milder  cases  pleuritis,  more 
rarely  severe  empyema,  pneumonia,  and  affections  of  the  kidneys.  But 
more  frequently,  however,  there  is  transitory  albuminuria. 

Disturbances  on  the  part  of  the  central  nervous  system,  such  as  delirium, 
etc., are  rather  less  frequent  than  in  other  acute  febrile  diseases.  Through 
phlebitis  of  the  pterygoid  sinus  and  cavernous  sinus  meningitis  may 
result,  as  observed  recently  in  a  case  of  the  author's.  Paralysis  of  the 
peripheral  nerves  is  more  frequent,  but  in  these  cases  it  has  frequently 
been  discovered  that  the  diphtheria  bacillus  was  the  cause  of  the  appar- 
ently simple  angina;  also  the  fact  that  paralysis  most  frequently  affects 
the  palatal  muscles  and  the  muscles  of  accommodation  of  the  eye,  would 
point  to  the  diphtheria  bacillus  as  the  cause  of  the  disease. 

Diagnosis. — The  diagnosis  is  generally  easy;  where  the  local  changes 
are  slight  there  is  occasionally  some  uncertainty  as  to  whether  the  exist- 
ing difficulty  of  swallowing  or  the  general  febrile  condition  is  due  to  the 
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slight  angina  or  to  some  other  disease.  In  the  presence  of  other  severe 
septic  symptoms  the  possibility  of  a  phlebitic  process  in  the  veins  of  the 
neck  or  the  cranial  sinuses  must  be  considered.  As  a  rule  the  course  of 
the  disease  will  soon  decide  the  question.  Occasionally  it  is  found,  much 
to  one's  surprise,  that  an  apparently  simple  angina  subsequently  proves 
to  be  syphilitic.  This  error  is  prevented  by  the  fact  that  syphilitic  pharyn- 
gitis as  a  rule  exists  for  some  time  before  the  patient  is  presented  to  the 
surgeon,  while  in  the  other  forms  of  tonsillitis  it  is  only  during  the  first 
few  days  that  the  disease  causes  severe  manifestations.  Moreover,  in 
syphilitic  angina  mucous  patches  are  frequently  found  in  other  portions 
of  the  mouth.  Of  other  forms  of  angina,  diphtheritic  infection  is  more 
liable  to  escape  recognition.  If  every  case  in  which  Loffler's  bacillus  is 
present  is  considered  diphtheritis  in  its  clinical  sense,  then,  except  for  the 
positive  or  negative  finding  of  the  bacillus,  there  is  no  thoroughly  diag- 
nostic characteristic,  and  one  is  obliged  to  bear  in  mind  that  every  case 
of  angina  may  be  diphtheritic  until  a  microscopical  examination  has  been 
made.  Follicular  angina  especially  frequently  causes  confusion  with 
diphtheria.  In  recent  cases  of  the  former  there  is  such  a  clear  white 
deposit  that  there  is  no  reason  for  suspecting  diphtheria,  as  in  the  latter 
the  deposit  is  more  of  a  yellowish- white  or  dirty  grayish-yellow  color. 
But  this  quality  must  not  be  depended  upon  too  positively,  either  for  or 
against  diphtheria. 

Processes  which  produce  vesicles  on  the  skin  and  fibrinous  deposits  in 
the  mouth  are  liable  to  be  the  sources  of  error;  such,  for  example,  are 
pemphigus,  erythema  multiforme,  and  other  exudative  dermatoses  occur- 
ring in  the  mouth.  But  in  the  latter  affections  the  skin  as  well  as  the  rest 
of  the  mouth  is  almost  always  involved.  One  of  the  processes  which 
occur  only  in  the  mouth  and  form  vesicles,  and  which  may  be  confused 
with  angina,  herpes  tonsillaris,  will  be  discussed  later.  Aphthous  stoma- 
titis and  similar  efflorescences  occurring  in  hoof-and-mouth  disease  may 
be  localized  in  the  tonsils  and  the  mucous  membrane  of  the  mouth.  Error 
will  always  be  prevented  if  the  general  disease  be  considered,  particu- 
larly involvement  of  the  mucous  membrane  of  the  rest  of  the  mouth.  The 
diagnosis  of  associated  peritonsillitis  is  difficult,  but  very  important  from 
the  point  of  view  of  treatment  (see  below). 

Prognosis. — The  prognosis  of  acute  angina  is  generally  favorable,  as 
the  occasional  complications  are  so  rare  that  their  possibility  need  hardly 
be  considered.  If,  however,  they  do  occur,  they  will  determine  the  prog- 
nosis. Catarrhal  and  follicular  angina  usually  terminate  within  several 
days,  but  may  continue  for  a  week  or  even  longer.  The  same  applies  to 
parenchymatous  angina;  but  in  the  latter,  complications,  such  as  peri- 
tonsillitis,  are  more  frequent.  Follicular  angina  is  extremely  obstinate 
if  accompanied  by  extensive  deposits  or  with  very  deep  follicles,  or  if 
the  openings  into  the  latter  are  situated  very  high  up.  Under  such 
circumstances  a  form  of  chronic  tonsillitis  may  develop. 

Treatment. — As  in  the  majority  of  cases  angina  occurs  in  successive 
attacks,  the  surgeon  is  frequently  asked  to  suggest  some  effective  means 
of  prophylaxis.  When  there  actually  is  a  tendency  to  "catching  cold," 
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some  hardening  measures  should  be  instituted.  But  in  most  cases  it  is 
more  important  to  render  it  possible  for  the  patient  to  breathe  naturally 
through  the  nose.  Particularly  in  cases  of  pathological  mouth-breathing, 
inflammation  of  the  tonsils  is  very  liable  to  result  from  "  catching  cold." 
Removal  of  the  tonsils  may  diminish  very  much  such  a  tendency.  The 
second  principle  in  instituting  prophylactic  measures  is  to  keep  the  sur- 
face and  the  interior  of  the  nostrils  as  free  from  pathogenic  organisms  as 
possible.  In  this  regard  it  is  extremely  important  to  incise  tonsillar  crypts 
that  are  very  deep  or  which  have  narrow  openings.  By  this  means  the 
latter  can  be  regularly  evacuated  and  the  accumulation  of  plugs  abound- 
ing in  bacilli  be  prevented.  As  enlargement  of  the  tonsils  has  some  in- 
fluence on  the  frequency  of  the  attacks,  the  removal  of  hypertrophied 
tonsils  may  be  advisable.  .But  in  some  cases  all  prophylactic  measures 
are  unsuccessful,  and  many  patients  are  not  relieved  of  their  constantly 
recurring  attacks  of  tonsillitis. 

An  existing  attack  of  tonsillitis  may  be  treated  by  means  of  internal 
remedies  and  local  applications.  Of  the  former,  sodium,  salicylate, 
quinine,  and  tincture  of  guaiac  are  most  frequently  employed.  They 
are  not  very  successful  as  a  rule.  For  local  application,  various  astrin- 
gent and  antiseptic  substances  have  been  recommended.  They  are  em- 
ployed in  solution  to  be  painted  on  or  gargled,  or  in  solid  form  by  insuffla- 
tion. Solutions  for  gargling,  which  are  still  regularly  prescribed  for 
angina,  are  superfluous.  Only  in  patients  who  have  acquired  a  certain 
degree  of  dexterity  does  the  solution  reach  the  tonsils,  and  even  then  it 
acts  for  a  few  seconds  only.  In  the  presence  of  angina,  moreover,  garg- 
ling is  very  painful,  or  at  least  very  unpleasant.  A  spray  apparatus  is 
more  efficacious.  With  the  latter,  weak  solutions  of  potassium  perman- 
ganate, alum,  etc.,  may  be  applied.  Steam  inhalation  apparatuses  are 
generally  less  pleasant  to  the  patient,  on  account  of  the  high  temperature 
of  the  spray.  Of  the  substances  to  be  painted  on,  iodoform  is  the  best 
in  the  author's  opinion,  particularly  in  follicular  tonsillitis,  in  the  form  of 
a  10  per  cent,  emulsion  of  iodoform  in  glycerin  or  a  thick  iodoform  paste. 
The  small  particles  of  iodoform  lodge  in  the  mouths  and  contents  of  the 
crypts,  and  thus  produce  a  continuous  disinfectant  action.  Astringents, 
especially  alum,  which  is  very  generally  employed,  are  of  little  use. 
Application  of  cold  is  more  useful.  Small  particles  of  ice  should  be  held 
in  the  mouth  and  the  water  swallowed,  or  if  there  is  great  difficulty  in 
swallowing,  the  water  can  be  expectorated.  The  external  application  of 
cold  may  be  of  service  also  in  milder  cases;  the  application  of  moist  com- 
presses to  the  throat  according  to  Priessnitz's  suggestion  is  to  be  recom- 
mended. These  are  frequently  very  grateful  to  the  patient. 

All  these  measures  have  very  little  influence  in  the  various  forms  of 
tonsillitis;  as  the  disease  generally  lasts  only  a  few  days,  their  usefulness 
is  rather  imaginary.  When  there  is  high  fever,  internal  antipyretics  or 
tepid  or  cold  packs  to  the  whole  body  may  be  of  advantage. 

Herpes  Tonsillaris.— Herpes  on  the  surface  of  the  tonsil  occurs  pri- 
marily at  the  beginning  of  acute  infectious  diseases,  in  the  same  manner 
as  herpes  labialis,  but  is  much  less  frequent.  The  herpetic  vesicles  are 
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commonly  found  in  the  vicinity  of  the  tonsils  as  far  as  the  distribution  of 
the  posterior  palatine  nerve.  As  in  other  parts  of  the  cavity  of  the  mouth, 
they  exist  for  a  short  time  only,  and  may  not  be  at  all  visible.  They  soon 
become  transformed  into  flat  erosions  covered  with  a  white  fibrinous 
membrane.  These  erosions  may  become  confluent,  and  thus  cause  sus- 
picion of  some  other  affection,  such  as  diphtheria,  for  example.  Occa- 
sionally such  confusion  is  obviated  .by  accompanying  herpes  labialis;  in 
other  cases,  however,  the  diagnosis  may  be  extremely  difficult.  The 
severe  pain  and  the  frequent  occurrence  of  high  fever  with  slight  swelling 
and  redness  of  the  surrounding  structures  may  be  of  importance  in  mak- 
ing a  diagnosis.  Treatment  is  hardly  ever  necessary  in  this  affection, 
and  it  is  of  importance  only  on  account  of  a  possible  confusion  with 
diphtheria. 

Diphtheria  of  the  Pharynx. — Diphtheria  is  most  frequently  found  on 
the  tonsils,  and  generally  occurs  there  first.  More  rarely  it  begins  lower 
down,  in  the  upper  air-passages.  For  the  diagnosis  of  diphtheria  the  loca- 
tion of  the  latter  on  the  tonsils  is  very  important;  from  the  point  of  view 
of  therapeutics,  and  especially  surgical  therapeutics,  involvement  of  the 
larynx  and  trachea  is  of  greater  significance.  For  this  reason  the  most 
important  features  in  regard  to  the  etiology,  pathology,  diagnosis,  etc.,  of 
diphtheria  are  discussed  in  Vol.  II.  It  is  only  necessary  to  point  out  here 
that  the  first  visible  signs  of  diphtheritic  inflammation  occur  in  the  crypts 
of  the  tonsils;  that  a  typical  diphtheritic  membrane  is  formed  in  the 
neighborhood  of  one  or  several  crypts;  that  this  membrane  rapidly  ex- 
tends over  a  large  portion  of  the  tonsil,  and,  exceeding  the  limits  of  the 
latter,  extends  over  the  pillars  of  the  fauces  and  the  vicinity  of  the  latter, 
finally  remaining  stationary,  and  then  disappears  or  advances  into  the 
larynx  and  trachea. 

Treatment. — Little  can  be  said  in  regard  to  the  treatment  of  diph- 
theria of  the  larynx.  At  present  the  serum  treatment  is  indicated  in  all 
cases  in  which  the  diagnosis  has  been  positively  confirmed.  The  local 
treatment  of  the  membrane  is  so  uncertain  that  there  is  hardly  one 
method  that  has  come  into  general  use.  Lime-water  is  frequently 
employed  for  inhalation  and  local  application.  lodoform  would  be  more 
useful,  particularly  in  septic  or  gangrenous  processes:  All  the  other 
numerous  substances  employed  in  its  treatment  are  each  favored  only 
by  a  few  practitioners. 

Phlegmonous  Tonsillitis  and  Peritonsillitis. — Phlegmonous  inflam- 
mation of  the  tonsil  and  of  the  surrounding  capsular  tissues  are  discussed 
together,  as  they  furnish  the  same  clinical  picture,  and  it  is  almost 
impossible  to  make  a  differential  diagnosis  between  them.  The  majority 
of  cases  which  at  first  are  considered  phlegmonous  tonsillitis  generally 
show  themselves  to  be  peritonsillitis  in  the  course  of  their  further  develop- 
ment. Even  if  products  of  inflammation  rupture  at  the  surface  of  the 
tonsil,  it  is  no  proof  that  the  primary  abscess  occurred  in  the  tonsil 
itself.  The  so-called  chronic  abscesses  of  the  tonsils,  frequently  consid- 
ered stationary,  sacculated,  phlegmonous  tonsillitis,  are  probably  never 
abscesses  lying  free  within  the  connective  tissue  of  the  tonsils,  but  are 
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probably  cystic  dilated  tonsillar  crypts  filled  with  purulent  secretion  and 
detritus. 

In  peritonsillar  abscess  the  characteristic  feature  is  the  inflammatory 
swelling  of  the  capsule  of  the  tonsil,  which  forces  both  layers  of  the  soft 
palate  apart  and  causes  marked  bulging  of  the  portions  situated  laterally 
from  the  pillars  of  the  fauces.  The  swollen  area  is  very  painful,  par- 
ticularly on  pressure;  at  first  of  firm  consistence;  later,  after  pus  has 
formed,  it  is  more  soft.  Sometimes  swelling  is  more  noticeable  on 
palpation  than  on  inspection.  Infiltration  of  the  peritonsillar  tissues  is 
usually  most  marked  in  those  portions  situated  above  and  to  one  side 
of  the  tonsil.  In  this  situation  there  is  frequently  circumscribed  bulging. 
This  is  probably  due  to  the  fact  that  at  this  point  the  lymphatics  of  the 
tonsil  unite  to  form  a  common  trunk,  or  that  here  the  lymphatics  form 
follicles  or  glands.  The  lymphatics  proceed  from  here  through  the  wall 
of  the  pharynx  to  the  region  behind  the  maxillary  articulation,  and  the 
glands  situated  in  this  region  constitute  a  second  stopping  point.  Accord- 
ingly swelling  of  these  glands  regularly  accompanies  peritonsillitis.  Not 
infrequently  these  glands  have  been  observed  to  suppurate. 

The  starting  point  of  infection  is  regularly  one  of  the  tonsillar  crypts, 
particularly  one  of  those  in  the  supratonsillar  fossa.  In  the  vicinity  of 
this  fossa  the  connective  tissue  of  the  capsule  approaches  nearest  the 
inner  surface  of  the  crypts.  Moreover,  the  crypts  are  more  frequently 
situated  here,  whose  openings  are  directed  upward  and  filled  with 
necrotic  masses,  so  that  they  are  very  much  exposed  to  infection. 

The  onset  of  peritonsillar  abscess  is  usually  ushered  in  by  a  chill  and 
rapid  rise  of  temperature,  40°  C.  (104°  F.)  or  higher.  Frequently  peri- 
tonsillitis  has  been  preceded  by  parenchymatous  or  follicular  angina 
which  has  caused  slight  disturbance  of  swallowing.  Under  such  circum- 
stances involvement  of  the  peritonsillar  tissues  is  only  betrayed  by  a 
marked  increase  in  the  symptoms.  Swallowing  of  solids  or  even  fluids 
becomes  impossible,  even  if  only  slight  objective  changes  are  noticeable. 
Unless  rupture  occurs  early,  there  will  develop  on  the  second  or  third 
day  of  the  disease,  in  addition  to  the  swelling  of  the  lateral  palatal  region, 
inflammatory  oedema  of  the  uvula,  causing  the  latter  to  be  transformed 
into  a  transparent  swelling  the  size  of  a  finger  or  thumb.  In  a  similar 
manner  inflammation  may  extend  to  the  epiglottis  and  to  the  aryteno- 
epiglottidean  folds.  The  mucous  membrane  of  the  floor  of  the  pyriform 
sinus  becomes  much  swollen,  though  this  condition  does  not  become 
distinctly  noticeable  to  the  eye.  Under  such  circumstances  swallowing 
of  fluids  becomes  impossible  and  saliva  flows  out  of  the  mouth.  The 
condition  becomes  still  more  unbearable  if  there  is  dyspnoea.  The  latter 
frequently  develops  so  rapidly  that  life  can  only  be  saved  by  means  of 
tracheotomy.  This  danger  should  always  be  borne  in  mind  in  cases  of 
severe  tonsillitis. 

It  is  difficult  to  determine  the  duration  of  the  disease,  as  the  symptoms 
are  so  severe  attempts  are  always  made  to  evacuate  the  pus,  and  the 
course  of  the  disease  is  changed.  In  general,  unless  such  attempts  are 
made,  the  symptoms  increase  for  three  or  four  days  in  milder  cases, 
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and  for  eight  or  even  ten  days  in  the  severer  cases.  The  disease  reaches 
its  highest  point  at  the  time  of  rupture,  which  almost  always  takes  place 
into  the  supratonsillar  fossa,  being  the  point  of  the  mucous  membrane 
situated  nearest  the  capsule  of  the  tonsil.  Less  frequently  it  takes  place 
through  the  anterior  pillar  of  the  fauces.  Occasionally  peritonsillitis 
develops  posteriorly,  possibly  as  a  result  of  congenital  sacculation  of  the 
supratonsillar  fossa  behind  the  posterior  pillar  of  the  fauces.  A  knowl- 
edge of  this  occurrence  is  important  particularly  for  therapeutic  reasons, 
as  in  the  presence  of  this  condition  spontaneous  rupture,  as  well  as 
artificial  evacuation  of  the  abscess,  must  take  place  through  the  posterior 
pillar  of  the  fauces.  The  latter  forms  a  thick  cord  passing  directly  into 
the  posterior  pharyngeal  wall,  at  a  level  with  which  rupture  generally 
takes  place  posteriorly  and  near  the  entrance  of  the  larynx.  Rupture 
through  the  inferior  portion  of  the  tonsil,  formerly  supposed  to  occur, 
hardly  ever  takes  place  spontaneously. 

Spontaneous  rupture  of  such  an  abscess  during  sleep  is  attended  with 
certain  dangers,  as  large  quantities  of  pus  may  enter  the  larynx.  A 
number  of  cases  have  been  reported  in  which  under  such  circumstances 
death  resulted  from  asphyxia.  Furthermore,  the  carotid  artery  may  be 
eroded  by  an  abscess  and  fatal  hemorrhage  result.  It  might  be  mentioned 
also  that  pus  may  burrow  in  the  deep  tissues  of  the  neck  as  far  as  the 
aperture  of  the  thorax  or  even  into  the  mediastinum.  In  these  cases 
suppuration  of  glands  or  phlebitis  of  the  jugular  vein  has  apparently 
prepared  a  bath.  In  cases  of  severe  abscess  severe  septic  general  infec- 
tion may  occur,  particularly  on  account  of  the  proximity  of  the  heart, 
whether  or  not  there  is  burrowing  of  pus.  The  danger  of  phlebitis  of 
the  pterygoid  plexus  and  also  of  the  cavernous  sinus,  with  subsequent 
meningitis,  has  been  previously  mentioned. 

All  of  which  goes  to  show  that  the  prognosis  of  peritonsillitis  must 
always  be  guarded,  unless  the  abscess  is  emptied  early.  At  the  same 
time  dangerous  complications  are  rare. 

Diagnosis. — The  diagnosis  of  peritonsillitis  is  rarely  difficult.  If 
palpation  is  carried  out,  it  always  shows  dense  infiltration  of  the  tissues 
surrounding  the  tonsil ;  fluctuation  is  rarely  felt.  Malignant  tumors  may 
be  mistaken  for  peritonsillitis,  particularly  if  the  former  are  the  seat  of 
inflammation.  Such  cases  have  repeatedly  been  reported,  and  have 
occasionally  led  to  unpleasant  consequences  through  the  fact  of  a  tumor 
having  been  incised,  and  serious  hemorrhage  produced.  If  such  a  possi- 
bility be  suspected,  it  is  advisable  to  make  exploratory  puncture  before 
attempting  incision,  while  otherwise  it  is  better  to  make  an  incision 
immediately  at  the  site  of  infiltration. 

It  is  to  be  noted,  moreover,  that  true  peritonsillitis  may  occasionally 
accompany  other  diseases,  as,  for  example,  primary  syphilitic  infection 
of  the  tonsil.  Peritonsillar  abscess  is  very  easily  simulated  by  specific 
induration  accompanying  such  a  primary  lesion.  Also  when  there  is 
phlegmonous  inflammation  of  the  gums  in  the  vicinity  of  a  wisdom  tooth 
and  in  the  intermaxillary  fold,  with  formation  of  abscess,  and  the  pus 
advances  toward  the  tonsil,  the  abscess  assumes  the  same  position  as 
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in  peritonsillitis.  When  there  is  marked  immobility  of  the  jaw,  which 
may  accompany  either  of  these  conditions,  it  is  hardly  possible  to  distin- 
guish them.  Incision  should,  however,  be  made  in  both  affections  in 
the  same  manner,  and  afterward  it  will  be  easier  to  determine  the  source 
of  infection. 

The  vicinity  of  the  wisdom  tooth  should  be  carefully  inspected,  as 
otherwise  this  source  of  infection  might  be  overlooked. 

Treatment. — The  treatment  of  peritonsillitis  requires  incision  unless 
rupture  takes  place  very  early.  It  is  true  that  so-called  spontaneous 
resolution  of  such  abscesses  does  take  place  without  evacuation  of  pus, 
but  it  is  a  question  whether  in  such  cases  small  abscesses  have  not 
ruptured  into  the  supratonsillar  fossa  without  being  noticed  by  the 
patient  or  the  surgeon,  so  that  simple  resolution  was  only  apparent. 
Resolution  cannot  certainly  be  expected;  and  if  severe  manifestations 
set  in,  it  will  be  necessary  to  incise  even  when  the  presence  of  an  abscess 
has  not  been  positively  determined.  Incision  should  be  made  at  the 
most  prominent  point  of  the  swelling  or  at  the  point  of  fluctuation.  If 
such  a  point  cannot  be  positively  determined,  it  will  be  best  to  hold  to 
the  empirical  fact  that  formation  of  pus  first  usually  takes  place  at  the 
above-mentioned  site,  in  the  prolongation  of  the  supratonsillar  fossa. 

In  order  to  locate  the  site  of  incision,  Chiari's  rule  is  without  doubt 
very  practicable.  A  line  joining  the  base  of  the  uvula  and  the  last  molar 
tooth  is  bisected,  and  the  incision  made  at  the  point  of  bisection.  At 
this  site  one  may  cut  1  to  2  cm.  posteriorly  without  danger.  A  narrow 
double-edged  knife  should  be  used,  with  which  it  is  possible  to  prolong  the 
incision  either  upward  or  downward.  Any  other  cutting  instrument  can 
be  employed,  but  it  must  be  extremely  sharp  as  otherwise  pain  is  much 
increased.  It  is  very  important,  moreover,  to  incise  sufficiently  deep; 
not  infrequently  the  abscess  is  only  found  at  a  depth  of  more  than  1  cm. 
Even  if  pus  issues  from  the  incision  the  operation  is  not  always  com- 
pleted. Following  evacuation  of  pus  the  layers  of  tissue  which  were 
formerly  separated  come  together  and  thus  may  easily  prevent  the  further 
-escape  of  pus.  Or,  if  the  incision  is  carried  through  sound  tissues  the 
edges  of  the  latter  may  rapidly  adhere,  and  pus  again  accumulates  behind 
the  wound.  The  incision  should  therefore  be  made  as  free  as  possible, 
but  on  account  of  the  possibility  of  injuring  the  large  vessels  it  should 
always  be  made  in  a  strictly  vertical  direction.  After  the  incision  has 
been  completed  the  opening  may  be  enlarged  by  inserting  a  pair  of 
blunt-pointed  scissors  and  withdrawing  them  opened.  This  procedure 
is  very  painful,  however.  It  is  always  advisable  after  incision  to  insert 
a  bent  probe  and  to  determine  whether  the  abscess  extends  further  in 
one  or  the  other  direction,  and  to  enlarge  the  incision  accordingly.  If 
the  opening  of  the  incision  becomes  closed,  it  is  best  to  reopen  it  with 
a  probe  or  scalpel.  Inserting  a  strip  of  iodoform  gauze  may  keep  the 
opening  free,  but  is  unpleasant  and  painful  for  the  patient. 

It  is  very  annoying  if  the  incision  fails  to  reach  the  abscess.  This 
occurrence  will  be  comparatively  infrequent,  provided  the  above  rule  is 
followed.  It  is  more  liable  to  happen  when  the  attempt  is  made  to  incise 
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the  point  of  greatest  swelling,  as  ascertained  by  palpation,  and  this  point 
is  just  missed.  In  such  cases  pus  will  subsequently  rupture  into  the 
wound,  particularly  if  a  blunt  probe  or  closed  scissors  are  inserted 
repeatedly.  If  the  first  incision  does  not  reach  the  abscess,  and  the 
parts  have  been  well  cocainized,  incision  may  be  repeated  close  to  the 
first,  but  this  should  not  be  carried  too  far,  as  the  inflammation  will  be 
immediately  increased,  and  the  latter  will  quite  properly  be  laid  to  the 
operator.  It  is  better  under  such  circumstances  to  wait  a  short  time, 
or  possibly  to  insert  a  probe  into  the  opening  of  the  old  incision.  In 
case  incision  at  any  other  point  has  failed,  it  is  always  practicable  to 
incise  again  at  the  site  of  election. 

Little  need  be  said  regarding  the  other  methods  recommended  in  the 
treatment  of  acute  peritonsillitis.  Konig  suggested  the  injection  of  2 
per  cent,  or  3  per  cent,  solution  of  carbolic  acid  into  the  peritonsillar 
tissue.  This  method  has  found  adherents.  The  external  application 
of  poultices  is  a  favorite  remedy  with  patients  and  physicians.  They 
certainly  relieve  pain.  External  application  of  ice  rarely  affords  relief; 
swallowing  cracked  ice  may,  however,  be  of  great  service. 

Occasionally  artificial  means  of  feeding  the  patient  are  of  the  greatest 
importance.  As  swallowing  of  even  soft  articles  of  food  is  quite  unbear- 
able, it  may  be  advisable  to  pass  a  small  Nelaton  catheter  through  the 
nose,  and  introduce  food  to  the  upper  portion  of  the  pharynx  through 
the  latter.  From  this  point  it  can  readily  be  swallowed  without  causing 
pain.  It  is  certainly  of  the  greatest  importance  to  sustain  the  strength 
of  patients  suffering  from  this  septic  condition.  A  number  of  physicians 
consider  the  administration  of  large  quantities  of  alcohol  useful.  The 
pain  is  so  severe  that  morphine  acts  only  when  given  in  large  doses. 
The  latter  need  not  cause  any  apprehension,  however,  unless  there  is 
severe  general  sepsis. 

Finally  it  may  be  noted  that  after  the  termination  of  the  acute  disease, 
particularly  in  cases  in  which  such  attacks  frequently  occur,  incising  the 
tonsillar  crypts  may  occasionally  exert  a  good  prophylactic  influence. 

Retropharyngeal  Abscess. — The  formation  of  abscess  behind  the 
posterior  pharyngeal  wall  may  originate  in  the  burrowing  of  pus 
which  results  from  disease  of  the  vertebrae  or  the  base  of  the  skull. 
The  loose  connective  tissue  surrounding  the  pharynx  laterally  and 
behind  is  particularly  adapted  to  such  a  process.  The  diseases  to 
be  considered  in  this  connection  have  been  discussed  in  other  chap- 
ters of  this  work,  and  a  burrowing  abscess  possesses  so  few  charac- 
teristic qualities  to  distinguish  it  from  those  suppurative  processes 
to  be  discussed  immediately  below,  that  a  special  description  hardly 
seems  necessary.  The  second  group  of  such  abscesses  is  caused  by 
suppuration  of  the  glands  situated  behind  and  at  the  side  of  the 
pharynx.  These  lymph-glands  are  very  numerous  and  form  a  long 
chain  on  both  sides,  close  to  the  pharynx  and  in  the  median  line 
along  the  cervical  vertebrae.  There  is  a  second  chain  parallel  to  the 
first,  in  the  sheath  of  the  cervical  vessels.  Both  chains  probably  com- 
municate by  anastomoses,  knowledge  in  this  regard  being  still  imperfect. 
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It  is  fairly  certain,  however,  that  these  retropharyngeal  glands  receive 
the  lymphatics  from  the  posterior  phaYyngeal  wall  and  the  pharyngeal 
tonsil,  possibly  also  the  palatal  tonsils.  This  chain  of  glands  is  fre- 
quently involved  as  a  result  of  inflammatory  processes  in  the  tonsils 
occurring  primarily  or  accompanying  acute  or  chronic  general  infectious 
disease.  In  the  majority  of  cases  inflammation  of  these  glands  resolves 
spontaneously.  In  some  of  the  cases,  however,  suppuration  of  the  glands 
takes  place.  It  may  be  difficult  to  decide  whether  suppuration  is  primary 
or  due  to  a  burrowing  abscess,  particularly  in  the  case  of  tuberculous 
retropharyngeal  abscesses. 


FIG.  355. 


Posterior  pharyngeal  wall  from  in  front,  showing  lymphatics. 

number  of  diseases  other  than  tuberculosis  may  cause  such 


Similar  errors  may  occur  under  other  c.rcumstances. 


g92  DISEASES  OF  THE  PHARYNX. 

Most  cases  of  retropharyngeal  abscess  occur  in  childhood,  more  than 
one-half  during  the  first  year,  possibly  on  account  of  the  frequency  of 
measles,  scarlet  fever,  etc.,  during  this  time,  and  possibly  also  because 
in  later  years  the  retropharyngeal  lymph-glands  atrophy  (Strubing). 

Inflammation  of  the  retropharyngeal  lymph-glands  is  not  always  fol- 
lowed by  abscess.  Even  when  there  is  considerable  swelling  accompanied 
by  severe  symptoms  complete  resolution  may  take  place.  More  fre- 
quently, however,  an  abscess  is  formed.  Naturally  the  abscess  is  situated 
a  little  to  one  side,  but  frequently  it  extends  beyond  the  middle  line,  so 
that  it  is  apparently  situated  medially. 

Examination  is  generally  very  difficult,  especially  so  as  most  cases  are 
met  with  in  small  children.  The  swelling  produced  by  the  abscesses  is 
generally  covered  with  normal  mucous  membrane;  occasionally  the  latter 
is  reddened.  In  other  cases  again  the  yellow  color  of  the  pus  can  be  seen 
through  the  mucous  membrane. 

Symptoms. — The  clinical  symptoms  of  retropharyngeal  abscess  con- 
sist principally  of  the  manifestation  of  septic  infection,  which  may  vary 
considerably  according  to  the  virulence  of  the  process  and  the  rapidity 
of  its  development.  In  addition  there  are  difficulty  in  swallowing  and 
disturbance  of  respiration.  The  latter  is  caused  not  only  by  the  mechan- 
ical hindrance  offered  by  the  very  sensitive  abscess  swelling,  but  also  by 
inflammatory  cedema  of  the  surrounding  tissues.  Both  conditions  may 
develop  to  a  considerable  degree  and  threaten  the  life  of  the  patient. 
Danger  to  life  may  be  caused  also  by  rupture  of  the  abscess  as  in  peri- 
tonsillitis.  Unless  such  an  occurrence  takes  place  the  chances  of  recovery 
from  "primary"  abscess  are  good,  provided  it  is  recognized  sufficiently 
soon  and  evacuated,  and  unless  it  was  caused  by  tuberculous  lymph- 
adenitis, or  it  occurs  in  a  child  suffering  from  hereditary  syphilis.  Under 
the  latter  circumstances  the  power  of  resistance  is  so  low  that  in  spite  of 
an  early  diagnosis  the  patients  die  after  evacuation  of  the  abscess. 

Diagnosis. — As  far  as  the  diagnosis  is  concerned,  it  is  remarkable  how 
very  frequently  retropharyngeal  abscess  is  overlooked.  The  severity  of 
the  symptoms  and  the  accessibility  of  the  posterior  pharyngeal  wall  ought 
to  prevent  this  occurrence.  The  existence  of  abscess,  as  distinguished 
from  tumor,  may  occasionally  be  readily  determined  by  obtaining  fluc- 
tuation or  softening  on  palpation.  Frequently,  however,  it  remains 
doubtful  whether  there  is  only  lymphadenitis  or  whether  abscess  has 
formed.  This  condition  will  hardly  be  mistaken  for  malignant  tumor 
if  palpation  is  performed.  Tumors  are  very  rare  in  childhood.  Most 
of  these  errors  in  diagnosis  are  due  to  the  fact  that  palpation  was  omitted. 

Strumitis  of  retrovisceral  struma  would  be  difficult  to  distinguish  from 
retropharyngeal  abscess.  The  situation  of  such  struma  is  very  similar 
to  that  of  the  retropharyngeal  glands. 

Treatment. — The  treatment  requires  first  of  all  evacuation  of  the  ab- 
scess. This  is  usually  easy,  provided  the  diagnosis  of  abscess  had  actually 
been  made.  Care  should  be  taken,  however,  not  to  puncture  too  deeply, 
as  otherwise  the  scalpel  may  penetrate  the  vertebrae,  which  are  soft  in 
childhood.  Care  must  also  be  taken  in  case  of  larger  abscesses  that  as 
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soon  as  pus  escapes  the  patient  is  placed  with  the  face  directly  downward, 
in  order  to  prevent  pus  entering  the  larynx.  Free  incision  is  indicated 
only  in  case  of  acute  abscess.  In  case  of  tuberculous  process  or  burrow- 
ing abscess  operation  is  indicated  only  when  there  is  considerable  diffi- 
culty in  swallowing  or  disturbance  of  respiration.  In  these  latter  condi- 
tions the  prognosis  is  grave,  even  after  simple  puncture  followed  by 
injection  of  iodoform,  while  under  appropriate  general  treatment  such 
processes  sometimes  do  get  well.  At  all  events  it  is  better  when  the 
abscess  must  be  opened  to  perform  an  external  operation  in  order  to 
avoid  secondary  infection.  For  the  same  reason  it  may  be  better  to  make 
an  external  incision  in  case  of  simple  abscess  also  when  it  occurs  in  very 
small  children. 

Chronic  Tonsillitis.— It  is  hardly  of  sufficient  importance  to  set  up  a 
distinct  special  clinical  picture  of  chronic  tonsillitis.  After  successive 
attacks  of  acute  tonsillitis  isolated  portions  of  the  tonsil  continue  to  remain 
markedly  reddened  and  moderately  swollen.  Frequently  such  portions 
of  the  tonsil  are  divided  from  the  rest  of  the  tonsil  by  very  deep  clefts  or 
by  scars  extending  to  the  pillars  of  the  fauces.  In  some  cases  the  crypts 
occupying  the  cleft  portion  of  the  tonsil  are  surrounded  by  an  area  of 
redness  while  a  deep-yellow  plug  projects  from  the  opening  of  the  crypt. 
In  other  cases  no  great  change  can  be  seen  in  the  tonsils,  only  that  a  white 
deposit  forms  at  the  opening  of  one  or  several  crypts  which  does  not 
generally  continue  for  any  length  of  time,  but  causes  an  annoying  sensa- 
tion of  pressure  or  burning.  The  tonsils  are  generally  enlarged;  in  other 
cases  again  they  are  atrophic.  In  connection  with  the  latter  condition 
there  are  generally  rather  extensive  adhesions  with  the  pillars  of  the 
fauces,  so  that  in  a  certain  sense  the  tonsils  are  concealed  by  the  latter. 

In  these  various  conditions  the  most  noticeable  feature  is  the  great 
variation  in  the  manifestations;  there  are  periods  during  which  the  con- 
ditions are  absolutely  normal,  alternating  with  periods  during  which 
there  are  mild  manifestations  of  angina  or  more  severe  attacks  of  acute 
inflammation. 

Diagnosis. — It  may  be  impossible  to  make  a  diagnosis  of  chronic  recur- 
rent angina  if  the  process  is  observed  during  a  free  interval.  In  those 
cases  in  which  there  are  extensive  adhesions  with  the  pillars  of  the  fauces 
the  small  inflammatory  foci  are  only  rendered  visible  by  pushing  aside 
or  pulling  forward  the  former. 

Treatment  during  the  free  interval  is  directed  to  the  hypertrophy  and 
the  cryptic  condition  of  the  tonsil. 

Chronic  Pharyngitis. — Those  conditions  which  are  included  under 
the  term  chronic  pharyngitis  are  of  little  surgical  interest.  Chronic 
catarrhs  result  from  the  action  of  various  irritants  upon  the  posterior 
pharyngeal  wall  (alcohol,  tobacco)  or  are  caused  by  infectious  or  irritat- 
ing secretions  flowing  from  the  nose,  epipharynx,  or  the  mouth,  drying 
of  the  mouth  as  a  result  of  mouth-breathing,  and  by  many  other  condi- 
tions. This  catarrhal  condition  causes  enlargement  of  the^  lymphatic 
vessels  of  the  posterior  pharyngeal  wall,  producing  so-called  "granula," 
which  is  subsequently  followed  by  atrophy  of  the  mucous  membrane. 
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In  the  former  condition  the  follicles  are  conspicuous,  of  a  yellowish-red 
color,  and  raised  above  the  surface  of  the  pharyngeal  wall  like  flower- 
buds.  Under  the  second  condition  the  wall  of  the  pharynx  is  smooth, 
glistening  as  if  varnished,  frequently  also  covered  with  tenacious  dry  or 
mucopurulent  secretion.  In  both  conditions  the  patient  complains  prin- 
cipally of  dryness,  burning,  or  a  sensation  of  pressure  in  the  throat. 
Frequently  there  are  reflex  cough  and  intermittent  or  continuous  hoarse- 
ness. 

These  conditions  require  special  treatment,  such  as  applications  of 
astringents,  cauterization,  destruction  of  the  "  granula  "  with  galvano- 
cautery,  and  many  other  methods  which  need  not  be  described  here.  It 
is  important  to  seek  the  cause  of  this  very  annoying  disease,  particularly 
in  the  nose,  epipharynx,  and  tonsils. 

Hypertrophy  of  the  Tonsils. — There  is  a  great  difference  in  opinion 
as  to  the  etiological  significance  of  this  very  frequent  abnormal  condi- 
tion. While  formerly  it  was  considered  the  expression  of  a  scrofulous  or 
lymphatic  diathesis,  it  has  been  more  recently  maintained  that  in  a  large 
number  of  cases,  at  any  rate,  the  surgeon  has  to  deal  with  a  latent  tuber- 
culous process.  Tuberculous  changes  have  actually  been  observed  in 
cases  with  enlarged  tonsils,  but  it  must  not  be  forgotten  that  in  most  cases 
these  changes  were  found  on  the  cadaver  of  tuberculous  subjects  where 
the  tonsils  were  systematically  examined.  So  far  it  has  never  been  deter- 
mined in  a  sufficiently  large  number  of  cases  just  how  frequently  tuber- 
culous changes  are  found  in  the  tonsils  of  individuals  not  suffering  from 
phthisis.  The  same  difficulties  are  present  as  in  case  of  the  pharyngeal 
tonsil;  the  crypts  of  the  tonsils  very  frequently  contain  necrotic  masses, 
dead  horny  epithelium,  associated  with  numerous  living  and  dead  micro- 
organisms, particularly  leptothrix,  but  also  many  other  kinds  of  bacteria, 
moulds,  and  fungi,  deposits  of  lime,  cholesterin,  etc.  At  the  border  of 
the  necrotic  masses  the  epithelium  of  the  tonsillar  crypt  is  frequently 
absent  as  a  result  of  excessive  infiltration  with  leucocytes,  as  has  been 
described  by  Stohr.  Under  these  conditions  a  lymphoma-like  structure 
may  develop  about  such  necrotic  masses  in  which  giant-cells  occa- 
sionally develop,  similar  to  those  occurring  in  granulation  polypi  of 
the  middle  ear.  Necrotic  masses  embedded  in  lymphomatous  tissues 
and  giant  cells  have  frequently,  no  doubt,  led  to  the  incorrect  diagnosis 
of  tuberculosis.  For  this  reason  such  histological  structures  should  be 
carefully  interpreted.  There  can  be  no  doubt  that  in  a  large  number  of 
cases  the  diagnosis  of  tuberculosis  is  correct,  but  to  evolve  therapeutic 
indications  from  this  fact,  as  several  observers  have  done,  seems  rather 
hazardous. 

The  conditions  present  in  hypertrophy  of  the  tonsils  are  well  known. 
Enlargement  may  be  considerable,  so  marked  that  both  tonsils  touch  each 
other.  At  the  same  time  they  project  very  much  from  their  pockets, 
exposing  their  free  surface,  unless  they  have  become  adherent  to  the 
inner  surface  of  the  pillars  of  the  fauces.  In  other  cases  only  certain 
portions  of  the  tonsil  are  enlarged.  Under  certain  circumstances  it  is 
difficult  to  determine  this  condition,  particularly  if  the  lowest  portion  of 
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the  tonsil  nearest  the  tongue  is  involved.  The  surface  may  be  smooth 
but  more  frequently  it  is  divided  by  clefts.  The  crypts  are  usually  pro^ 
vided  with  a  narrow  entrance,  frequently  presenting  yellowish-white  plugs 
Other  crypts  are  very  deep,  having  a  slit-like  or  irregular-shaped  open- 
Ihis  condition  is  more  frequently  found  in  adults  than  in  children. 
The  enlarged  tonsils  are  pale  red  or  yellowish-red  in  color.  If  observed 
during  the  time  of  an  acute  onset,  they  may  be  vivid  dark  red  in  color, 
or  in  case  of  anaemic  individuals  very  pale  or  almost  white  in  appearance.' 
The  consistence  of  the  tonsils  varies  considerably  and  within  wide  limits. 
In  children  hypertrophied  tonsils  are  usually  soft,  particularly  after  re^ 
peated  attacks.  The  tonsils  of  adults,  on  the  other  hand,  may  be  ex- 
tremely hard  or  occasionally  entirely  fibrous.  Particular  attention  should 
be  paid  as  to  whether  the  tonsil  is  adherent  to  the  pillars  of  the  fauces. 
This  cannot  always  be  determined  by  inspection  alone,  but  is  easy  with 
the  assistance  of  a  probe.  As  J.  Killian  has  pointed  out,  it  is  not  suffi- 
cient to  examine  the  tonsil  from  in  front  only,  as  is  usually  done,  but  it 
is  necessary  to  draw  back  the  opposite  angle  of  the  mouth  (mouth- 
retractor).  The  tongue  should  be  drawn  forward  as  in  conducting  laryn- 
goscopy,  in  order  to  observe  the  tonsil  and  both  pillars  of  the  fauces  from 
the  opposite  side.  The  posterior  portion  of  the  tonsils,  particularly,  can 
only  be  inspected  in  this  way.  The  laryngoscope  should  also  be  em- 
ployed in  conducting  the  examination,  particularly  for  the  purpose  of 
inspecting  the  lower  portions  of  the  tonsil. 

Symptoms. — The  clinical  manifestations  caused  by  hypertrophy  of 
the  tonsils  vary  considerably.  Many  of  the  disturbances  which  were  in 
former  times  universally  ascribed  to  the  palatal  tonsils  (and  such  state- 
ments are  still  found  in  some  text-books)  have  been  referred  to  coexisting 
enlargements  of  the  pharyngeal  tonsil,  whose  importance  was  formerly 
not  appreciated.  Even  considerable  enlargement  of  the  palatal  tonsils 
frequently  causes  no  clinical  symptoms,  while  a  very  small  pharyngeal 
tonsil  may  produce  very  unpleasant  manifestations.  It  is  necessary  there- 
fore to  examine  carefully  the  pharyngeal  tonsil,  even  when  the  palatal 
tonsils  are  considerably  enlarged.  In  the  majority  of  cases  both  lym- 
phatic organs  are  diseased  at  the  same  time,  though  to  a  very  different 
degree.  It  may  be  difficult  to  determine  sometimes  which  is  the  prin- 
cipal cause  of  the  disease,  and  in  doubtful  cases  it  may  be  necessary  to 
remove  both. 

The  principal  symptom  actually  produced  by  enlargement  of  the  pala- 
tal tonsils  alone  is  disturbance  of  swallowing.  In  some  cases  the  latter 
is  continuous;  in  others  it  is  present  only  during  the  acute  attack  of  inflam- 
mation. A  sensation  of  difficulty  of  swallowing  or  of  soreness,  as  if  a 
bone  were  lodged  in  the  throat,  may  frequently  be  present  without  the 
existence  of  any  discoverable  inflammatory  condition.  Occasionally 
patients  swallow  the  wrong  way.  This  is  caused  by  a  lack  of  mobility 
of  the  tonsil  and  consequent  distortion  of  the  soft  palate,  as  a  result  of 
which  the  nasopharynx  cannot  be  closed  air-tight,  or  it  is  due  to  the 
fact  that  fluids  when  swallowed  cannot  pass  over  the  entrance  of  the 
larynx  in  the  normal  way,  but  are  deflected  from  their  regular  course  by 


396  DISEASES  OF  THE  PHARYNX. 

the  enlarged  tonsil.  Very  considerable  enlargement  may  occasionally, 
especially  in  the  case  of  young  children,  render  the  swallowing  of  food 
so  difficult  that  the  patients  object  to  solid  food. 

Respiration  may  also  be  interfered  with,  but  this  is  much  less  fre- 
quently observed  than  formerly,  since  the  significance  of  the  pharyngeai 
tonsil  has  become  generally  recognized.  Breathing  through  the  nose 
may  be  obstructed  by  large  palatal  tonsils  alone,  particularly  at  night 
when  the  patients  lie  on  their  backs  and  the  enlarged  tonsils  fall  back 
and  close  off  the  nasopharynx.  There  is  frequently  a  snoring  sound 
during  respiration  in  this  condition. 

Hypertrophy  of  the  palatal  tonsil  quite  frequently  causes  reflex  dis- 
turbances, particularly  reflex  cough.  While  speaking  or  during  labored 
respiration  a  peculiar  sensation  is  suddenly  produced  in  such  cases, 
which  has  been  described  as  a  feeling  as  if  a  certain  point  in  the  throat 
had  suddenly  become  dried  up,  or  a  feeling  like  that  caused  by  the  prick 
of  a  pin,  or  as  if  a  foreign  body  had  lodged  in  the  throat.  This  causes 
an  irritable  cough,  and  the  patients  cough  a  number  of  times,  frequently 
with  such  violence  that  tears  come  to  their  eyes.  The  attack  passes  off 
without  any  expectoration  or  possibly  only  a  small  quantity  of  mucus  is 
coughed  up. 

The  most  annoying  consequence  of  hypertrophy  of  the  tonsils  is  the 
common  tendency  to  acute  attacks  of  tonsillitis.  And  it  is  this  which  most 
frequently  causes  the  patient  to  consult  the  physician.  These  attacks 
frequently  occur  on  the  slightest  provocation;  most  frequently  they  are 
ascribed  to  "catching  cold." 

A  subject  that  has  been  little  studied  is  retrograde  development  of  the 
tonsil.  It  is  generally  assumed  that  this  takes  place  at  the  time  of  puberty; 
this  cannot  be  denied,  but  it  is  certain  that  tonsillar  hypertrophy  fre- 
quently continues  beyond  the  time  of  puberty.  Undoubtedly  retrograde 
development  may  be  associated  with  spontaneous  or  surgical  artificial 
evacuation  of  the  crypts,  or  with  suppuration  of  tonsillar  tissue,  or  with 
peritonsillar  abscess. 

Treatment. — Tonsillotomy  is  only  indicated  in  patients  who  suffer 
from  repeated  attacks  of  severe  tonsillitis,  and  in  whom  there  is  consid- 
erable enlargement  of  the  palatal  tonsils.  But  even  in  such  cases  it  should 
be  noted  whether  at  the  same  time  breathing  through  the  nose  is  ob- 
structed, and  in  this  way  the  predisposition  to  tonsillitis  is  increased. 
In  general  tonsillotomy  is  not  a  dangerous  operation,  but  it  is  impossible 
to  guarantee  a  prophylactic  result,  and  since  so  little  is  known  regarding 
the  importance  of  the  tonsil  for  the  whole  organism  removal  of  this  organ 
should  not  be  done  without  sufficient  cause. 

Tonsillotomy  is  performed  with  specially  constructed  tonsillotomes  or 
with  knife  and  forceps,  or  hook-retractors.  Some  recommend  the  gal- 
vanocaustic  loop  or  simple  cold  snare,  but  these  latter  methods  have  not 
been  generally  accepted.  For  the  removal  of  circumscribed  hypertrophy 
of  isolated  portions,  cutting  forceps  may  be  employed. 

Tonsillotomes  may  be  divided  into  two  groups,  those  constructed  after 
the  old  Fahnestock  and  those  after  the  more  recent  Mackenzie  pattern. 
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In  the  former  instrument  a  ring  provided  with  a  cutting  edge  along  its 
inner  border  slides  between  two  bars,  and  at  the  moment  that  the 
tonsil  is  divided  by  the  cutting  ring  it  is  drawn  out  by  a  projecting  hook. 
In  the  Mackenzie  instrument  a  semicircular-shaped  knife  is  pushed 
against  a  ring  which  surrounds  the  tonsil.  The  tonsil  is  not  pulled  out 
of  its  pocket,  but  the  ring  surrounding  it  is  pressed  down  upon  the  pillars 
of  the  fauces.  Hypertrophied  tonsils  can  readily  be  removed  with  either 
form  of  tonsillotome,  if  the  former  projects  from  its  pocket.  Where  the 
tonsil  does  not  project,  and  there  are  the  slightest  adhesions,  it  is  impos- 
sible to  carry  out  the  operation  by  this  method.  If  adhesions  are  present 
and  an  instrument  provided  with  a  projecting  hook  is  used,  one  of  the 
pillars  of  the  fauces  may  be  drawn  into  the  ring  and  be  injured.  In  most 
cases,  however,  the  operation  cannot  be  performed  at  all  and  the  instru- 
ment becomes  caught  in  such  a  way  as  to  be  very  annoying  to  the  patient 
as  well  as  to  the  physician.  Under  such  conditions  it  is  better  to  remove 
the  tonsil  with  a  knife.  For  this  purpose  it  is  best  to  employ  a  slightly 
curved  probe-pointed  scalpel,  and  either  a  two-pronged  sharp  retractor  or 
a  broad-bladed  tooth-forceps.  The  tonsil  is  drawn  inward  with  forceps 
or  retractor;  if  any  resistance  is  noted,  due  to  adhesions,  the  latter  can  be 
divided  by  means  of  the  probe-pointed  scalpel.  If  the  adhesions  are  very 
extensive,  the  tonsil  must  first  be  freed  by  means  of  a  scalpel  curved  on 
the  flat,  or  with  Cowper's  scissors.  As  much  of  the  tonsil  as  projects 
beyond  the  pillars  of  the  fauces  is  then  cut  off.  This  is  best  done  in  a 
direction  from  below  upward,  as  otherwise  the  knife  is  liable  to  be  de- 
flected from  the  tonsil  in  the  lower  part  of  the  incision,  and  the  respective 
portion  of  the  tonsil  remains.  Care  should  be  taken  not  to  injure  the 
pillar  of  the  fauces  after  the  knife  has  traversed  the  tonsil.  Such  wounds 
are  much  more  painful,  especially  afterward,  than  those  of  the  tonsil 
itself,  and  unpleasant  also  for  the  reason  that  the  purity  of  the  singing 
voice  may  be  permanently  impaired  thereby. 

The  danger  of  hemorrhage  accompanying  tonsillotomy  has  been  much 
discussed.  Hemorrhage  is  frequently  very  severe,  and  has  repeatedly 
been  fatal.  It  was  formerly  believed  possible  that  the  internal  carotid 
might  be  injured  during  tonsillotomy,  but  modern  anatomical  investiga- 
tions would  show  that  this  can  be  practically  excluded.  On  the  other 
hand,  Merkel  had  drawn  attention  to  the  fact  that  an  abnormal  course 
of  the  external  maxillary  artery,  when  the  latter  projects  toward  the 
tonsil  in  a  sharp  curve,  may  under  circumstances  lead  to  severe  arterial 
hemorrhage.  More  commonly  the  surgeon  has  to  deal  with  secondary 
parenchymatous  hemorrhage,  which  is  frequently  kept  up  through  the 
fact  of  the  patient's  increasing  blood-pressure,  by  hawking,  coughing, 
and  spitting,  or  by  a  tight  collar  causing  congestion.  One  can  never  be 
sure  that  hemorrhage  may  not  take  place,  even  if  the  operation  is  per- 
formed with  the  galvanocautery;  hemorrhage  may  at  times  follow  the 
removal  of  the  slough.  To  stop  the  bleeding,  it  frequently  suffices  to 
exclude  the  above-mentioned  causes. 

In  case  of  arterial  hemorrhage  the  bleeding  vessel  should  if  possible 
be  caught  with  a  long  or  preferably  a  curved  clamp,  and  tied  or  twisted, 
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or  hemorrhage  should  be  controlled  by  forcible  compression.  As  com- 
pression must  occasionally  be  kept  up  for  some  time,  a  special  compres- 
sorium  has  been  devised  by  v.  Mikulicz,  which  can  be  allowed  to  remain 
in  place.  It  has  also  been  recommended  in  such  cases  to  close  the  pocket 
of  the  tonsil  by  closely  suturing  the  pillars  of  the  fauces.  It  is  stated  that 
hemorrhage  is  most  liable  to  occur  in  dense  fibrous  tonsils.  In  other 
cases  there  was  haemophilia.  Finally,  it  is  possible  that  the  existence  of 
acute  angina  with  inflammatory  paresis  of  the  vessel- wall  may  prevent 
closure  of  the  latter. 

Incision  of  the  tonsil  is  another  method  frequently  employed  in  case  of 
hypertrophy  of  the  tonsils,  and  one  which  is  very  useful  when  there  are 
deep  clefts  in  the  tonsil  filled  with  masses  of  detritus.  This  method  sug- 
gested by  v.  Hoffmann  and  especially  recommended  by  Moritz  Schmidt, 
produces  evacuation  of  the  clefts,  and  in  this  way  removes  chronic  inflam- 
mation of  the  tonsillar  tissue.  Incision  is  made  with  a  knife  bent  nearly 
to  a  right  angle,  on  the  flat  or  the  edge,  or  with  a  slightly  curved  probe- 
pointed  bistoury.  This  operation  can  be  performed  without  anaesthesia 
and  is  absolutely  painless  with  cocaine,  and  causes  very  little  hemorrhage. 
The  operation  must  occasionally  be  repeated  when  the  clefts  are  very 
numerous,  and  particularly  when  incision  was  not  carried  sufficiently 
deep  into  the  substance  of  the  tonsil  at  the  first  operation. 
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Syphilis  is  the  most  common  of  specific  inflammations  of  the  pharynx. 
Primary  lesions  frequently  occur,  especially  on  one  tonsil,  less  com- 
monly on  both.  They  play  an  important  part  among  extragenital 
lesions.  According  to  Munchheimer's  compilations,  of  10,265  extra- 
genital  infections,  504  occurred  on  the  tonsils.  Infection  may  occur  as 
a  result  of  unnatural  intercourse,  also  through  kissing,  from  infected 
instruments,  etc.  Especially  to  be  noted  is  the  infection  of  women 
through  spoons  with  which  they  have  fed  syphilitic  children. 

On  the  tonsil  the  primary  lesion  frequently,  though  not  always,  shows 
the  cartilage-like,  firm  consistence  of  the  initial  lesion,  but  induration 
of  the  cervical  lymph-glands  regularly  occurs.  This  is  frequently 
marked.  On  account  of  the  latter,  confusion  with  malignant  tumors 
is  very  possible,  particularly  if,  as  is  riot  infrequently  the  case,  the 
primary  lesion  presents  a  phagedenic  character,  with  rapid  ichorous 
necrosis.  The  diagnosis  is  frequently  very  difficult,  but  all  doubt  will 
soon  be  dispelled,  provided  the  possibility  of  primary  lesion  is  considered. 
Frequently  distinct  secondary  manifestations  appear  before  the  primary 
lesion  has  disappeared,  thus  rendering  the  diagnosis  certain.  No  special 
form  of  treatment  is  required  in  this  stage;  under  circumstances  where 
there  is  no  tendency  to  heal,  the  latter  may  be  combated  by  early  mer- 
curial treatment.  Where  the  ulcers  are  phagedenic  in  character  iodoform 
and  other  antiseptics  should  be  applied. 
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Secondary  manifestations,  generally  occurring  in  the  form  of  typical 
mucous  patches,  have  only  a  diagnostic  significance,  except  in  so  far  as 
their  great  infectiousness  is  concerned.  It  may  be  mentioned,  however, 
that  they  frequently  show  a  tendency  to  become  eroded,  and  may  pos- 
sibly be  confused  with  diphtheria  or  follicular  tonsillitis. 

Gummatous  changes  in  the  pharynx  are  very  frequent,  particularly 
in  the  posterior  wall  of  the  pharynx  and  on  the  soft  palate,  especially 
at  the  posterior  surface  of  the  latter.  The  ulcers  themselves,  when 
recognized,  usually  show  the  typical  picture  of  gumma,  but  are  fre- 
quently so  covered  by  mucus  of  the  pharynx  that  they  are  not  easily 
recognized.  Posterior  rhinoscopy  should  never  be  omitted.  Gummata 
are  often  present  in  large  numbers,  and  by  producing  infiltration  of  the 
palatal  muscles  often  cause  functional  disturbance  of  the  latter — i.  e., 
difficulty  in  swallowing,  the  entrance  of  fluids  into  the  nose,  and  their 
escape  through  the  latter,  and  disturbances  of  speech  possessing  the 
character  of  rhinolalia  aperta.  These  disturbances  frequently  precede 
the  visible  changes  in  the  gumma  when  the  process  is  principally  located 
in  the  nasopharynx.  As  is  well  known,  gummatous  ulceration  very 
frequently  leads  to  perforation  of  the  palate.  If  this  perforation  is 
situated  at  the  base  of  the  uvula,  ulceration  may  completely  destroy  the 
latter.  If  the  ulcers  heal,  there  commonly  occur  marked  scar  formation 
and  possibly  adhesions,  particularly  if  treatment  was  instituted  late. 

Treatment. — The  general  treatment  is  that  of  syphilis.  Besides 
potassium  iodide,  mercury  should  be  given;  frequently  a  combination 
of  both  acts  better. 

Tuberculosis  may  occur  in  the  pharynx,  either  in  the  lupous  or  the 
ordinary  form  of  tuberculous  infiltration  and  ulceration.  This  is  almost 
always  secondary. 

In  unquestionably  primary  cases  lesions  are  found  only  on  the 
tonsil.  Orth  in  particular  has  confirmed  the  primary  occurrence  of 
tuberculosis  in  the  tonsils.  Schlenker  and  others  have  demonstrated 
that  tuberculosis  of  the  tonsils  is  not  infrequently  followed  by  tuberculous 
disease  of  the  cervical  lymphatic  glands.  Unfortunately  no  clinical 
distinction  between  ordinary  hypertrophy  of  the  tonsils  and  primary 
tuberculosis  of  the  tonsils'  has  been  made.  It  is  advisable,  there- 
fore, in  cases  in  which  enlarged  tonsils  are  accompanied  by  obstinate 
recurring  tuberculous  lymphadenitis  of  the  neck  to  remove  the  tonsils 
and  make  a  histological  examination  of  them.  It  might  be  possible  in 
this  way  to  prevent  recurrences.  Seifert  found  two  apparently  primary 
cases  of  tuberculous  disease  of  the  pharynx.  Otherwise  the  disease 
occurs  only  in  association  with  tuberculosis  elsewhere. 

Lupus.— The  lupous  form  spreads  by  extension  along  the  mucous 
membrane  from  the  lips  and  skin  of  the  face  to  the  pharynx;  very 
frequently  also  the  larynx  is  invaded.  The  appearance  of  the  infiltrated 
nodes,  which  become  ulcerated  and  covered  with  a  dirty  grayish  slough 
not  infrequently  showing  a  tendency  to  bleed  and  become  covered  with 
brownish-red  or  yellowish-brown  crusts,  coincides  with  the  description 
of  lupus  of  the  mucous  membrane.  The  process  shows  a  tendency  her 
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also  to  undergo  healing  with  marked  scar  formation,  particularly  in 
young  individuals. 

SYMPTOMS. — In  lupus  of  the  pharynx  the  symptoms  are  frequently 
insignificant.  The  author  knows  of  patients  who  consulted  their  physi- 
cian only  on  account  of  the  presence  of  lupus  of  the  skin,  without 
mentioning  the  disease  of  the  pharynx,  which  was  a  great  deal  more 
extensive  (frequently  the  mucous  membrane  of  the  mouth  and  larynx 
was  also  involved).  In  general  the  most  marked  disturbances  are  refer- 
able to  these  complicating  diseases.  Those  of  the  larynx  particularly 
may  produce  serious  interference  with  swallowing,  and  in  this  way  lead 
to  impaired  nutrition;  there  may  also  be  respiratory  difficulty. 

PROGNOSIS. — The  prognosis  depends  principally  upon  how  extensively 
the  larynx  and  lungs  are  involved  and  upon  the  termination  of  the 
process  in  the  latter.  On  the  whole  the  prognosis  is  not  so  unfavorable 
as  far  as  life  is  concerned,  particularly  in  young  individuals.  Those  rare 
cases  in  which  in  older  individuals  fresh  processes  occur  are  rapidly 
fatal  as  a  result  of  further  extension,  though  at  first  the  typical  picture 
of  lupus  might  lead  to  a  wrong  prognosis.  In  lupus  of  the  pharynx  the 
local  lesions  themselves  frequently  heal,  but  recurrences  rarely  fail  to 
occur,  and  at  the  best  the  disease  runs  a  very  protracted  course.  At 
the  same  time  lupus  may  be  continuously  progressing  in  other  situa- 
tions. 

TREATMENT. — The  treatment  of  lupus  in  these  situations  is  the  same 
as  anywhere  else.  The  foci  can  be  completely  removed  surgically  with 
scissors,  sharp  spoon,  or  galvanocautery.1  Recurrence  is,  however,  best 
prevented  by  the  use  of  so-called  selective  substances,  of  which  lactic 
acid  is  the  one  principally  employed.  The  latter  must,  however,  be 
used  in  sufficiently  strong  solutions  (at  least  50  per  cent.,  best  in  full 
strength),  and  be  thoroughly  applied  with  a  cotton  swab,  or  better  still 
with  a  stiff,  short-haired  brush.  Where  the  parts  are  very  painful 
cocaine  should  first  be  applied.  The  posterior  surface  of  the  soft  palate 
should  not  be  forgotten  (posterior  rhinoscopy).  The  same  treatment 
should  be  applied  to  coexisting  disease  of  the  nose  and  lips,  as  otherwise 
new  foci  may  originate  from  the  latter.  For  foci  which  are  accessible 
from  without,  hot-air  treatment,  which  was  recently  introduced,  may  be 
considered,  and  the  author  has  occasionally  seen  very  good  results  follow 
its  employment  in  just  such  cases.  Naturally  care  should  be  taken  not 
to  burn  the  mucous  membrane  of  the  larynx,  particularly  if  nasal  respi- 
ration is  disturbed.  Also  by  improving  the  arrangements  for  treatment 
with  arc  light  and  x-rays,  it  may  be  possible  to  obtain  good  results  by 
the  application  of  these  measures  in  this  situation. 

In  the  medicinal  treatment  iodoform  plays  an  important  part.  In 
spite  of  the  different  opinions  regarding  this  substance,  the  author  would 
not  wish  to  do  without  it.  It  should  not  only  be  insufflated,  but  thor- 
oughly applied  to  the  abraded  or  cauterized  surface  of  the  ulcers  with 
a  brush  or  cotton  swab.  This  is  best  accomplished  if  the  iodoform  is 

1  In  using  the  galvanocautery  marked  and  annoying  inflammatory  u-dema  is  liable  to  result. 
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in  the  form  of  a  paste.  Submucous  injections  of  iodoform-glycerin  may 
be  of  advantage  in  case  of  marked  infiltration  of  the  mucous  membrane. 

Tuberculosis. — While  the  prognosis  is  fairly  good  in  lupus,  it  is  always 
worse  in  other  forms  of  tuberculosis.  Infiltration  and  resulting  ulcera- 
tion,  besides  disseminated  tuberculous  disease,  are  frequently  but  incor- 
rectly described  as  miliary  tuberculosis.  Infiltration  usually  undergoes 
rapid  ulceration;  the  latter  attains  considerable  depth  and  shows  all  the 
characteristics  described  in  connection  with  tuberculous  disease  of  the 
mouth.  It  is  most  frequently  found  on  both  surfaces  of  the  soft  palate, 
and  upon  the  posterior  pharyngeal  wall,  where  it  occasionally  attains 
considerable  size  and  not  infrequently  involves  the  entire  thickness  of 
the  soft  palate,  so  that  it  is  difficult  to  distinguish  it  from  syphilitic 
ulceration. 

DIAGNOSIS. — In  most  cases  the  diagnosis  must  depend  upon  histo- 
logical  examination  of  the  secretion  or  scrapings  or  resected  portions  of 
tissue.  Even  if  distinct  pulmonary  disease  is  present,  it  is  not  safe  to 
be  too  positive  of  the  tuberculous  character  of  disease  of  the  pharynx 
if  the  appearance  is  doubtful,  as  syphilis  may  occur  at  the  same  time  as 
tuberculosis.  Distinct  disease  of  the  lungs  is  rarely  absent  in  these  cases, 
and  for  this  reason  the  prognosis  is  correspondingly  grave.  It  is  abso- 
lutely bad  only  in  the  disseminated  form,  in  which  all  the  soft  parts  of 
the  pharynx  are  traversed  by  small  confluent  nodules,  while  at  the  same 
time  the  entire  vicinity  is  found  in  a  condition  of  inflammation,  with 
marked  redness  and  swelling.  Frequently  the  structures  involved  are 
conspicuously  livid  and  cyanotic  in  appearance.  It  is  remarkable  that 
in  this  form  of  disease  the  subjective  symptoms  are  occasionally  very 
mild.  In  most  cases  the  general  disturbances,  high  fever,  and  the  signs 
of  pulmonary  disease  occupy  the  prominent  position  in  the  clinical 
picture. 

TREATMENT  avails  only  in  the  forms  with  infiltration  and  ulceration, 
particularly  if  there  is  associated  with  the  latter  marked  disturbance 
of  swallowing.  Cauterization  with  lactic  acid  may  also  be  of  advan- 
tage here,  but  should  be  employed  with  great  care.  This  is  true  of  all 
interfering  measures,  as  otherwise  the  threatened  disturbance  of  gen- 
eral nutrition  will  be  actually  produced.  If  there  is  inflammatory 
oedema  of  the  surrounding  tissues,  it  is  advisable  to  employ  iodoform  or 
orthoform,  and  other  local  anaesthetics.  Cocaine,  which  is  used  a  great 
deal,  is  too  transient  in  its  action.  The  patient  is  very  liable  to  become 
addicted  to  its  use,  so  that  it  is  better  to  reserve  it  for  a  time  of  necessity. 
Morphine  has  a  certain  field  of  usefulness,  being  the  only  remedy  in 
disseminated  tuberculosis  where  the  latter  causes  much  suffering. 
Otherwise  in  this  obstinate  form  astringent  lotions,  aluminum  acetate, 
etc.,  are  indicated,  beside  the  well-known  general  remedies. 

The  remaining  specific  inflammations  of  the  pharynx  are  very  rare. 

Leprosy  is  being  considered  more  as  the  number  of  cases  observed 
is  constantly  being  increased  by  fresh  examples,  and  recently  in  Upper 
Silesia  an  autochthonous  case  of  the  disease  was  observed  In  the 
pharynx  there  occur  tuberous  swellings,  as  described  in  Mikulicz  s  and 
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Michelson's  Atlas,  having  the  appearance  of  the  intestine  in  typhoid,  but 
being  very  firm,  with  no  tendency  to  ulcerate  and  undergoing  cicatricial 
contraction.  More  rarely  in  the  early  stages  are  seen  waxy  nodules, 
frequently  occurring  in  large  numbers  in  the  substance  of  the  soft  palate 
and  on  the  posterior  wall  of  the  pharynx.  This  disease  causes  disturb- 
ances only  in  the  advanced  forms,  with  marked  mechanical  interference. 

Rhinoscleroma. — In  the  early  stages  the  infiltrations  of  rhinoscleroma 
are  similar  to  those  of  leprosy;  they  favor  the  middle  line,  and,  according 
to  the  course  of  the  disease,  usually  follow  diseases  of  the  mouth  or  nose 
by  direct  extension.  In  this  situation  the  characteristic  cup-shaped  ulcer 
and  later  cicatricial  contraction  can  be  distinctly  observed,  and  through 
them  the  diagnosis  of  rhinoscleroma  positively  made  in  later  stages. 
There  is  usually  extensive,  if  not  complete,  closure  of  the  mesopharynx 
from  the  epipharynx,  and  the  soft  palate  is  drawn  upward  and  toward 
the  posterior  pharyngeal  wall  in  the  form  of  a  Gothic  arch.  Even  in 
these  cases  disturbances  are  not  severe  provided  the  nodular,  cartilage- 
like  infiltration  does  not  lead  to  occlusion  of  the  nose  or  the  lower  portion 
of  the  pharynx. 

Glanders. — In  glanders  the  pharynx  is  not  infrequently  involved;  the 
ulceration  produced  by  this  disease,  and  which  is  usually  preceded  by 
a  distinctly  recognizable  infiltration,  is  very  similar  in  appearance  to 
tuberculous  ulceration.  As  a  rule  the  question  of  diagnosis  can  only  be 
settled  by  bacteriological  examination,  inoculation  into  the  peritoneal 
cavity  of  guinea-pigs,  and  the  discovery  of  glanders  nodules  in  the 
testicles. 

Diagnosis. — In  all  these  diseases  the  diagnosis  will  be  based  princi- 
pally upon  the  observance  of  lesions  located  elsewhere,  which  are  almost 
always  present  in  glanders  and  leprosy;  the  integument  is  usually 
affected,  and  in  rhinoscleroma  the  nose  or  larynx  is  generally  involved. 
In  rhinoscleroma,  however,  the  disease  in  the  pharynx  is  usually  the 
most  characteristic.  In  the  other  diseases  the  lesion  of  the  pharynx  is 
hardly  recognizable  without  the  disease  of  the  skin  or  nose. 

Treatment. — There  is  hardly  any  treatment  for  the  last-named  dis- 
eases. If  stenosis,  caused  by  contraction  of  the  infiltration,  produces 
inconvenience,  attempts  may  be  made  to  dilate  the  former  mechanically. 
This  treatment  should,  however,  be  commenced  early.  In  these  diseases 
little  can  be  accomplished  by  attempts  at  dissection  or  destruction. 


STENOSIS  AND  ADHESIONS  OF  THE  PHARYNX. 

Congenital  narrowing  and  atresia  of  the  pharynx  are  extremely  rare 
and  of  little  surgical  importance.  In  regard  to  marked  stenosis  of  the 
deeper  portions  of  the  pharynx,  the  author  refers  to  stenosis  of  the 
resophagus.  Acquired  atresia  and  stricture  are  more  frequent,  but  still 
quite  rare.  A  small  number  of  them  are  produced  by  caustics;  the  great 
majority  result  from  syphilitic  scars.  Very  rarely  they  are  caused  by 
leprosy  or  rhinoscleroma.  Most  cases  of  syphilitic  stenosis  result  from 
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the  adhesion  of  opposite-lying  portions  of  the  pharynx,  the  seat  of 
gummatous  ulcers.  Of  the  latter,  three  groups  may  be  distinguished 
(P.  Heymann):  those  situated  between  the  soft  palate  and  posterior 
pharyngeal  wall,  those  between  the  soft  palate  and  the  root  of  the  tongue, 
and  those  at  the  lower  circumference  of  the  mesopharynx  and  hypo- 
pharynx.  These  three  groups,  pure  cases  of  which  offer  a  great  variety 
of  findings  and  symptoms,  are  naturally  combined  in  various  ways  owing 
to  the  well-known  multiplicity  of  these  ulcerations. 

Adhesions  at  the  Boundary  between  the  Mesopharynx  and 
Epipharynx. — These  adhesions  may  cause  relatively  little  disturbance 
and  few  manifestations  provided  there  has  been  no  serious  loss  of  sub- 
stance of  the  palatal  arch  and  uvula.  It  might  readily  be  assumed  from 
the  appearance  that  there  was  a  simple  posterior  displacement  of  the 
soft  palate.  More  frequently  there  are  found,  besides  this  retraction, 
defects  of  the  uvula  or  the  palatal  arch;  frequently  the  tonsil  is  embedded 
in  the  cicatricial  bands  or  their  surface  is  left  so  exposed  by  the  latter 
that  it  appears  as  if  lying  unprotected  in  the  cavity  of  the  mouth.  Com- 
plete closure  of  the  nasopharynx  as  a  result  of  such  adhesions  is  rather 
rare.  P.  Heymann,  however,  found  several  hundred  such  cases  in 
literature.  More  frequently  adhesions  are  so  extensive  that  there  remains 
only  a  small  opening  leading  to  the  nasopharynx.  The  latter  is  fre- 
quently difficult  to  find,  particularly  if,  as  is  frequently  the  case,  it 
presents  a  tortuous  or  crooked  passage.  In  cases  of  total  and  also  those 
of  incomplete  adhesions  according  to  the  size  of  the  existing  opening 
the  greatest  disturbance  is  difficulty  of  speech.  Owing  to  closure  of  the 
nasopharynx  the  nasal  sounds  are  imperfectly  produced;  moreover,  the 
stiffness  of  the  palatal  structures  prevents  the  formation  of  gutturals; 
and  finally,  if  there  is  only  a  small  opening  left  in  the  cicatricial  tissue, 
it  can  only  be  imperfectly  or  not  at  all  closed  by  the  palatal  muscles, 
and  most  vowels  assume  a  nasal  twang.  Patients  in  whom  there  is 
complete  or  incomplete  atresia  infrequently  are  free  from  marked  annoy- 
ance; naturally  they  may  suffer  inconvenience  from  being  compelled  to 
breathe  through  the  mouth.  The  sense  of  smell  is  also  entirely  or  almost 
entirely  lost.  It  is  annoying,  finally,  not  to  be  able  to  snuff  up  the  nasal 
secretions.  In  incomplete  atresia  the  extent  of  the  latter  does  not  always 
determine  the  degree  of  disturbance.  Moreover,  where  the  existing 
opening  cannot  be  closed  by  the  palatal  muscles,  food,  especially  fluids, 
enter  the  nostrils.  The  latter  accident  is  frequently  the  most  annoying 
to  the  patients. 

Atresia  at  the  Boundary  between  Mesopharynx  and  Mouth 
and  in  the  Hypopharynx. — These  adhesions  are  almost  always  partial, 
otherwise  the  inability  to  take  nourishment  would  render  life  impossible. 
But  even  considerable  narrowing  of  the  isthmus  of  the  fauces  may  exist 
without  serious  disturbance.  There  are  cases  in  which  the  opening  was 
only  the  size  of  a  lead-pencil,  or  would  hardly  admit  the  tip  of  a  probe. 
In  these  cases  of  atresia  disturbance  of  swallowing  is  naturally  the  most 
important  feature.  The  patients  are  sometimes  obliged  to  live  on  fluid 
or  semifluid  food.  Speech  is  also  considerably  impaired  if  the  move- 
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ments  of  the  tongue  are  interfered  with  by  fixation  of  the  root  of  the 
latter,  or  if  at  the  same  time,  as  is  apparently  true  in  most  cases,  cica- 
tricial  bands  are  developed  at  the  entrance  to  the  larynx.  Adhesions 
of  this  border-zone  are  almost  always  combined  with  stricture  of  the 
hypopharynx,  consequently  with  closure  of  the  latter  from  the  meso- 
pharynx.  In  this  situation  there  may  be  present  a  number  of  fleshy 
cicatricial  trabeculse  or  a  complicated  system  of  thin  folds,  between 
which  the  passage  follows  its  course.  Sometimes  all  parts  of  the  entrance 
to  the  larynx  are  adherent  with  the  tongue  and  the  arch  of  the  palate 
on  the  one  hand,  and  to  the  posterior  pharyngeal  wall  on  the  other,  so 
that  only  a  small  passage  remains  for  the  entrance  of  food.  That  com- 
plete closure  seldom  occurs  here  might  be  referred  to  the  fact  that  on 
account  of  the  threatened  danger  of  starvation  patients  continue  to  take 
nourishment  in  spite  of  the  great  difficulty,  and  in  this  way  keep  the 
passage  open. 

It  is  hardly  possible  to  exhaust  the  variety  of  pictures  which  may  result 
from  a  combination  of  the  various  forms  of  atresia,  and  for  this  reason 
every  case  presents  certain  peculiarities. 

Treatment. — The  treatment  of  all  these  cases  is  extremely  difficult 
and  tedious.  Even  if  the  patient  is  seen  before  adhesions  have  formed, 
it  is  hardly  possible  to  prevent  strictures;  the  mobility  of  the  various 
parts  involved  is  so  necessary  for  the  continuance  of  life  that  it  is  impos- 
sible to  keep  the  ulcerated  surfaces  separated  for  any  length  of  time. 
There  does  not  seem  to  be  any  advantage  therefore  in  torturing  the 
patients  in  cases  which  come  under  observation  during  the  early  stages 
of  the  disease  by  dilating  with  bougies,  etc.  It  is  best  to  wait  until  the 
process  has  terminated,  efforts  being  made,  however,  to  bring  the  process 
to  a  termination  as  soon  as  possible.  In  cases  of  syphilitic  ulceration 
potassium  iodide  should  be  assiduously  administered,  at  the  same  time 
endeavoring  to  control  the  secondary  infection  usually  present  by  disin- 
fecting the  mouth  with  appropriate  gargles,  the  application  of  iodoform, 
etc.  If  cicatrization  has  been  completed,  the  adhesions  should  be  kept 
separated  provided  the  resulting  disturbances  render  such  measures 
necessary.  That  the  extent  of  the  anatomical  changes  does  not  in  itself 
furnish  sufficient  indication,  and  the  functional  disturbances  must  serve 
as  a  guide,  is  to  be  emphasized. 

Gradual  dilatation  of  existing  openings  should  at  first  be  attempted 
in  all  cases,  owing  to  the  difficulties  surrounding  operative  treatment. 
This  is  more  apt  to  bring  about  good  results  in  adhesions  between  the 
mesopharynx  and  the  epipharynx;  in  deeper  adhesions  it  is  less  prac- 
ticable. If  it  is  to  be  employed  here,  it  may  be  necessary  on  account 
of  the  interference  with  respirations  to  perform  tracheotomy.  Where 
the  mesopharynx  is  closed  from  the  cavity  of  the  mouth,  interference 
is  hardly  ever  necessary,  as  in  this  situation  a  sufficient  opening  always 
remains  of  itself.  On  the  other  hand,  in  the  hypopharynx  such  inter- 
ference has  repeatedly  been  found  necessary  on  account  of  the  difficulty 
in  swallowing.  In  all  cases  in  which  there  is  stenosis  in  this  situation 
swelling  of  the  cicatricial  tissue,  and  as  a  result  of  the  latter  asphyxia, 


TUMORS  OF  THE  PHARYNX.  905 

may  occur,  as  was  emphasized  by  P.  Heymann,  so  that  in  the  majority 
of  cases  these  measures  were  preceded  by  tracheotomy.  Gastrostomy 
has  also  been  found  necessary  in  a  number  of  cases. 

In  all  cases  of  stenosis  in  which  treatment  is  not  limited  to  dilatation 
with  bougies  the  first  problem  is  to  divide  the  cicatricial  bands.  Owing 
to  the  peculiar  localization  of  these  bands  the  ordinary  straight  scalpels 
are  frequently  inadequate,  and  even  Cooper's  scissors  are  frequently  not 
sufficiently  curved.  It  is  best  for  this  purpose  therefore  to  employ  knives 
curved  on  the  flat  or  short  flat  knives  bent  at  sharp  angles  to  the  handles. 
Division  is  usually  easy;  occasionally  considerable  hemorrhage  occurs, 
to  control  which  the  galvanocautery  may  be  necessary,  and  in  one  case 
it  was  found  necessary  to  ligate  the  carotid.  In  case  of  bands  situated 
lower  down,  unless  they  can  be  made  accessible  by  direct  laryngoscopy, 
it  is  better  to  use  the  laryngeal  mirror  and  instruments  suitable  for 
laryngeal  operations. 

In  case  of  adhesions  between  the  mesopharynx  and  the  epipharynx 
division  of  the  cicatricial  bridges  is  almost  certain  to  be  followed  by 
recurrence,  and  it  is  always  necessary  subsequently  to  dilate  with  bougies 
or  to  allow  the  patients  themselves  to  use  bivalve  dilating  instruments 
(Hajek).  Continuous  dilatation  has  been  repeatedly  effected  by  the  use 
of  a  tube  attached  to  a  palate-plate  which  was  passed  through  the 
stricture.  Dieffenbach  sutured  the  edges  of  the  incision  after  division, 
but  found  that  this  was  very  difficult.  For  less  skilful  operators  this 
suturing  would  hardly  be  possible,  at  least  in  those  cases  in  which  the 
line  of  incision  runs  transversely  through  the  pharynx.  Most  authors 
have  not  found  this  method  practicable.  It  might  be  possible  to  graft 
mucous  membrane  flaps  over  the  surfaces  of  the  wound  possibly;  even 
Thiersch  skin-grafting  might  be  employed.  Experiences  in  this  direction 
have  not  been  reported  in  literature,  and  owing  to  the  great  difference 
in  the  course  of  the  cicatricial  bands  it  would  be  impossible  to  lay  down 
any  rule  for  such  measures.  In  the  hypopharynx  there  is  apparently  no 
or  very  little  tendency  to  recurrence.  In  the  case  of  adhesion  of  the 
soft  palate  recurrence  has  been  observed  even  after  years  of  dilatation 
with  bougies. 

TUMORS  OF  THE  PHARYNX. 

Benign  Tumors  of  the  Mesopharynx.— Benign  tumors  of  the 
pharynx  are  not  common.  However,  pedunculated  fibromata  (so-called 
polypi)  do  occur.  Sometimes  they  are  soft  and  cedematous,  at  other 
times  firm.  In  most  cases  they  originate  in  the  soft  palate.  Some  of 
these,  the  so-called  lymphadenoid  polypi,  are  characterized  by  a  round- 
cell  infiltration  of  their  tissues.  Occasionally  also  they  contain  true 
lymph-follicles,  and  under  the  latter  circumstances  are  probably  derived 
from  rudimentary  displaced  tonsils.  Other  tumors  of  similar  form,  but 
covered  with  very  thick,  horny  epidermis,  occasionally  also  containing 
hair  and  other  epidermal  derivatives,  may  be  considered  congenital 
dermoids,  even  if  they  cannot  always  be  discovered  at  the  time  of  birth. 
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These  tumors  are  sometimes  thickly  covered  with  hair;  occasionally 
only  a  few  downy  hairs  are  present,  so  that  even  after  histological 
examination  it  is  not  always  easy  to  distinguish  them  from  ordinary 
fibrous  polypi. 

Papillomata  occur  more  frequently  than  polypi.  They  consist  of  a 
warty  connective-tissue  framework,  covered  by  a  thick  layer  of  epidermis. 
Sometimes  they  consist  entirely  of  the  latter.  The  pedicle  is  generally 
short  and  thin,  more  rarely  very  long.  In  most  cases  they  are  acciden- 
tally discovered  on  examination.  Actual  disturbance  is  only  caused  by 
a  very  long  pedicle,  which  may  cause  annoying  tickling,  or  sometimes 
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the  tumor  is  swallowed  by  the  patient  and  then  regurgitated.  But  even 
in  such  cases  there  are  usually  found  other  inflammatory  manifestations 
in  the  pharynx,  to  which  the  complaints  of  the  patient  might  more 
properly  be  referred  than  to  the  tumors  themselves. 

The  removal  of  these  various  tumors  can  readily  be  accomplished  with 
snare  and  forceps  whenever  occasion  arises.  The  pedicle,  though  thin, 
is  usually  tough.  Dermoid  tumors  frequently  have  such  a  broad  and 
firm  pedicle  that  it  is  impossible  to  grasp  the  latter  with  scissors.  Occa- 
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sionally  also  it  is  only  apparently  inserted  into  the  arch  of  the  Dalate 
while  actually  attached  high  up  in  the  nasopharynx. 
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Vascular  tumors  not  infrequently  occur  in  this  region;  they  are  more 
commonly  composed  of  bloodvessels  than  of  lymphatics.  Of  the  latter, 
cavernous  angioma  is  the  most  frequent.  The  edge  of  the  palate  and 
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the  palatal  arch  are  favorite  sites;  but  they  may  extend  far  beyond  the 
boundaries  of  the  pharynx.  Such  large  tumors  frequently  endanger  life 
on  acconut  of  severe  hemorrhage;  most  of  them,  however,  are  hardly 
noticed  by  the  patients.  Pedunculated  tumors  of  this  kind  have  been 
observed.  The  latter  can  be  readily  removed,  but  removal  of  the  more 
common  diffuse  forms  may  be  more  difficult  if  an  operation  becomes 
necessary.  In  most  cases  it  is  advisable  to  use  multiple  galvanopunc- 
ture,  instead  of  dissection;  only  a  dull-red  heat  should  be  employed,  the 
instrument  being  withdrawn  while  still  hot.  In  this  way  hemorrhage 
will  be  slight,  and  though  several  sittings  are  required  this  method  does 
accomplish  the  purpose. 

Lymphatic  vascular  tumors  are  usually  combined  with  hsemangiomata, 
and  may  cause  inflammatory  manifestation  like  those  in  the  tongue,  etc. 
These  attacks  may  become  so  annoying  that  operative  interference 
becomes  necessary.  Under  such  circumstances  it  is  better  to  wait, 
however,  unless  severe  complications  on  the  part  of  the  larynx  or  general 
septic  manifestations  set  in,  as  otherwise  inflammatory  symptoms  may 
be  considerably  increased.  In  these  tumors  also  galvanopuncture  is  the 
best  form  of  treatment. 

Racemose  aneurysm  may  extend  as  far  as  the  soft  palate,  but  this  rarely 
causes  serious  disturbance.  At  least  hemorrhage  from  other  parts  of  the 
tumor  plays  a  more  important  part.  True  aneurysms  occasionally  occur 
on  the  soft  palate.  The  latter  generally  originate  either  from  the  internal 
maxillary  or  the  external  carotid  arteries.  In  cases  in  which  pulsation 
was  not  noted,  and  they  were  mistaken  for  solid  tumors,  even  for  peri- 
tonsillar  abscess,  their  incision  has  occasionally  been  followed  by  severe 
hemorrhage. 

Varices  not  infrequently  occur  on  the  posterior  pharyngeal  wall  and 
at  the  base  of  the  tongue  in  patients  suffering  from  chronic  pulmonary 
disease  and  circulatory  disturbances,  particularly  in  old  alcoholics,  but 
also  without  apparent  cause.  They  may  cause  hemorrhage  which  might 
be  mistaken  for  gastric  or  pulmonary  hemorrhage.  They  are  seldom 
dangerous. 

Cystic  tumors,  such  as  small  retention-cysts  of  the  soft  palate,  fre- 
quently occur,  but  are  without  significance.  Very  rarely  large  cysts 
occur  situated  between  the  folds  of  the  soft  palate  and  lined  with  ciliated 
epithelium.  They  have  been  considered  congenital  inclusions,  but  there 
is  no  proof  of  this  theory. 

Other  tumors  occurring  between  the  folds  of  the  soft  palate  are 
myxoma,  chondroma,  lipoma,  or  true  fibroma.  As  a  rule  these  tumors 
contain  other  kinds  of  tissue,  and  belong  more  properly  among  the  mixed 
tumors,  which  will  be  discussed  later.  Clinically  they  are  very  similar 
to  the  latter.  Occasionally  but  rarely  there  are  found  on  the  tonsils 
smaller  or  larger  lipomata;  they  may  have  broad  pedicles  or  may  be 
situated  in  the  deeper  tissues.  They  can  usually  be  readily  enucleated 
through  the  mouth. 

Mixed  Tumors  of  the  Mesopharynx. — Mixed  tumors  occupy  a 
special  position  between  benign  and  malignant  tumors.  They  are 
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situated  between  the  layers  of  the  soft  palate;  occasionally  they  send 
a  relatively  thin  process  through  the  fascia  of  the  pharynx,  which  is 
immediately  connected  with  a  larger  tumor  of  the  parotid  (hour-glass 
shaped  tumor  of  the  parotid).  The  majority  of  them  are  benign  in 
their  early  stages;  they  may  attain  large  size,  but  only  cause  disturbance 
through  their  encroachment  on  space.  As,  on  account  of  their  situation 
and  size,  they  are  always  exposed  to  mechanical  irritation,  they  may 
suffer  ulceration.  The  ulcers  are  usually  crater-like,  frequently  very 
deep,  reminding  one  of  gummatous  ulceration  or  actual  malignant 
tumor.  Such  ulcerating  tumors,  on  account  of  their  decomposition, 
frequently  produce  an  extremely  unpleasant  odor  from  the  mouth.  They 
frequently  cause  pain  which  may  be  very  severe,  radiating  toward  the 
ear.  If  they  are  not  ulcerated,  the  surface  is  usually  rounded,  covered 
by  smooth  and  movable  mucous  membrane. 

It  is  a  peculiarity  of  these  tumors  that,  after  having  existed  for  years  or 
decades,  sometimes  they  suddenly  begin  to  grow  rapidly  and  to  assume 
a  very  malignant  character.  In  such  cases  they  frequently  show  the 
histological  structure  of  round-cell  sarcoma,  sometimes  only  at  certain 
portions. 

Regarding  the  position  of  these  tumors  among  tumors  in  general, 
opinions  differ  widely.  The  subject  has  been  more  fully  discussed  in 
the  chapter  on  similar  mixed  tumors  of  the  salivary  glands. 

Unless  these  tumors  have  assumed  a  malignant  character  they  can 
be  readily  enucleated,  as  they  are  completely  encapsulated.  Those  of 
smaller  size,  situated  only  in  the  pharynx,  can  therefore  be  easily 
removed  through  the  mouth  without  preliminary  operation.  Those  of 
larger  size,  particularly  the  parotid-palatal  tumors,  must  be  attacked 
from  without,  and  the  same  route  is  to  be  recommended  if  the  tumor 
is  not  movable,  as  under  such  circumstances  it  may  rightly  be  suspected 
of  having  undergone  a  malignant  change.  If  the  malignant  character 
is  not  pronounced,  it  is  sometimes  surprisingly  easy  to  remove  even  very 
large  tumors  by  the  external  route. 

Benign  Tumors  of  the  Hypopharynx. — The  lower  portion  of  the 
pharynx  is  on  the  whole  rarely  the  seat  of  tumors.  Particularly,  benign 
tumors  have  only  been  observed  in  isolated  cases.  Lipoma  is  occa- 
sionally found  near  the  entrance  to  the  larynx  and  generally  shows  an 
arborescent  structure.  The  finger-like  processes  may  hang  into  the 
larynx  or  into  the  cavity  of  the  mouth  and  the  oesophagus.  In  this 
way  they  may  produce  a  great  variety  of  symptoms,  and  these  may 
change  in  the  individual  case  owing  to  the  fact  that  these  tumors  are 
freely  movable  and  may  be  swallowed,  aspirated,  regurgitated,  or  coughed 
up.  Other  tumors  similarly  constructed  are  composed  of  pure  con- 
nective tissue.  These  may  also  attain  an  enormous  size.  Tumors  have 
been  described  that  were  20  cm.  in  length  and  from  2  to  4  cm.  in 
diameter,  which,  if  situated  in  the  pharynx  and  oesophagus  or  upon 
the  larynx,  naturally  cause  considerable  suffering.  Their  point  of 
insertion  is  usually  situated  further  down  in  the  pharynx,  or  even 
in  the  oesophagus. 
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Treatment. — In  the  removal  of  the  latter  form  of  tumors  the  question 
of  pharyngotomy  or  cesophagotomy  will  have  to  be  considered.  In  those 
inserted  higher  up  removal  can  usually  be  accomplished  through  the 
mouth,  possibly  with  the  aid  of  the  laryngoscope  or  direct  laryngoscopy. 
As  they  are  usually  pedunculated,  the  snare  is  the  best  means  of  accom- 
plishing this  purpose.  Owing  to  the  fact,  however,  that  the  pedicle  is 
frequently  broad  and  firm,  the  galvanocaustic  snare  is  to  be  preferred. 
In  lobular  fibroma  the  pedicle  is  frequently  very  broad,  so  that  it  is 
difficult  to  grasp  it.  In  some  cases  enucleation  may  be  facilitated  by 
incision  of  the  mucous  membrane,  as  these  tumors  are  very  loosely 
embedded  beneath  the  latter. 

Extrapharyngeal  Tumors  Lying  within  the  Pharynx.— Tumors  are 
observed  in  the  region  of  the  pharynx  which  really  originated  in  entirely 
different  structures;  such  are  tumors  of  the  base  of  the  tongue  and  the 
retro  visceral  tissues.  Among  tumors  of  the  base  of  the  tongue  are  large 
cysts  occupying  the  sinus  pyriformis,  etc.  Some  of  them  may  bear  some 
relations  to  the  remains  of  the  fetal  thyroglossal  duct.  Solid  tumors 
developing  from  the  latter,  accessory  thyroid  (struma),  on  the  other  hand, 
generally  present  themselves  as  real  tumors  of  the  tongue,  as  do  also 
so-called  amyloid  tumors  of  the  base  of  the  tongue.  They  hardly  ever 
cause  any  clinical  manifestations,  however. 

Retrovisceral  struma  does  not  really  belong  to  the  pharynx.  It  is  usually 
the  product  of  a  process  of  the  posterior  horn  (Kocher)  of  the  superior 
pole  of  one  of  the  lateral  lobes  of  the  thyroid.  These  tumors  are,  there- 
fore, situated  to  the  side  of  the  median  fine  close  to  the  lowest  portion  of 
the  posterior  pharyngeal  wall.  Their  connection  with  the  remaining 
portion  of  the  gland  can  be  demonstrated  by  the  fact  that  the  latter  is 
moved  at  the  same  time  as  the  former.  The  author  knows  of  only  3  cases 
of  supernumerary  thyroid  in  this  region;  in  the  2  cases  of  Braun  and 
Hajek  a  single  large  nodule,  having  all  the  appearances  of  a  tumor,  was 
situated  in  the  median  line,  close  to  the  posterior  pharyngeal  wall.  In 
1  case  observed  by  v.  Mikulicz  there  was  situated  behind  the  pharynx, 
reaching  as  far  as  the  neck,  a  conglomerate  of  smaller  or  larger  closely 
adherent  nodules  which  had  almost  the  appearance  of  a  mass  of  enlarged 
lymph-glands,  and  had  in  part  undergone  cystic  degeneration.  In  such 
cases  only  a  microscopical  examination  of  the  removed  tumors  will  render 
a  correct  diagnosis  possible.  The  clinical  manifestations  in  these  cases 
vary  considerably.  Sometimes  where  the  tumors  are  of  considerable  size 
they  produce  only  a  minimal  degree  of  mechanical  disturbance;  in  other 
cases,  particularly  the  tumors  derived  from  the  posterior  horn,  they  cause 
recurrent  paralysis  and  subsequently  ankylosis  of  the  cricoarytenoid 
articulation;  manifestations  are  especially  peculiar  if  strumitis  occurs, 
which  is  not  infrequently  the  case.  In  this  way  the  disturbances  are 
naturally  considerably  increased  in  consequence  of  the  swelling,  and  if 
ordinarily  the  confusion  with  retropharyngeal  abscess  is  very  possible,  it 
is  still  more  liable  if  fever  and  general  septic  manifestations  are  present. 
In  Wolfler's  case  it  is  interesting  to  note  that  the  retrovisceral  struma  did 
not  occur  until  the  struma  occurring  at  the  usual  site  had  been  removed. 
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This  would  suggest  the  idea  that  the  removal  of  retrovisceral  struma  in 
the  absence  of  a  normal  thyroid  might  bring  about  cachexia  strumipriva 
as  has  been  observed  several  times  in  cases  of  struma  of  the  tongue. 

Finally  there  must  be  mentioned  retropharyngeal  tumors,  to  which 
Busch  especially  has  called  attention.  In  the  majority  of  cases  they  are 
fibromata,  but  enchondroma  and  mixed  tumors  do  occur;  in  only  a  few 
cases  were  they  malignant  in  character.  They  belong  to  the  connective- 
tissue  group  of  tumors,  and  originate  in  the  connective  tissue  of  the  retro- 
visceral  space  or  the  periosteum  of  the  vertebral  column.  Most  of  these 
tumors  are  as  well  encapsulated  as  the  above-mentioned  mixed  tumors 
of  the  soft  palate.  The  pharyngeal  mucous  membrane  is  freely  movable 
over  the  tumors,  and  the  latter  are  freely  movable  over  the  subjacent 
structures.  If  they  are  not  freely  movable,  this  is  due  either  to  processes 
which  may  develop  in  the  direction  of  the  sheath  of  the  carotid  or  to  a 
malignant  character  of  the  tumor. 

Symptoms.— The  symptoms  produced  by  these  tumors  vary  consid- 
erably according  to  their  situation  and  extent:  they  may  interfere  with 
swallowing  or  with  breathing,  not  only  with  breathing  through  the  nose, 
but  with  breathing  through  the  mouth  as  well.  Owing  to  the  great 
size  they  sometimes  attain  they  considerably  distend  and  displace  the 
structures  of  the  pharynx. 

Treatment. — Owing  to  the  fact  that  they  are  so  well  circumscribed 
all  of  these  forms  of  tumors  cannot  infrequently  be  readily  enucleated 
through  the  mouth  after  dividing  the  mucous  membrane  covering  them 
or  splitting  the  edge  of  the  palate  (Busch).  But  such  an  attempt  is  not 
advisable  unless  they  are  freely  movable.  Under  such  circumstances  it 
will  be  better  to  employ  the  external  route  by  the  methods  to  be  described 
in  the  following  pages,  as  in  this  way  opening  the  pharynx  can  be 
avoided.  B.  O.  Chiari  witnessed  death  from  incomplete  operation 
through  the  mouth  as  a  result  of  septic  infection  in  a  case  of  retrovisceral 
struma. 

Malignant  Tumors  of  the  Pharynx. — As  the  rare  malignant  tumors 
of  the  epipharynx  have  been  sufficiently  discussed,  the  author  will  dis- 
cuss here  only  the  most  frequent  malignant  tumors  of  the  pharynx,  those 
of  the  tonsillar  region.  Lymphosarcoma  occasionally  originates  in  the 
faucial  tonsils  as  well  as  in  the  pharyngeal  tonsil.  In  this  situation  a  very 
peculiar  clinical  picture  is  produced  (Stork).  At  first  they  have  the 
appearance  of  a  simple  hypertrophy  of  the  tonsil,  which  is  conspicuous 
only  on  account  of  the  white  color  and  nodular  character  of  the  surface. 
Associated  with  this  there  is  a  firm,  pale,  oedematous  thickening  of  the 
neighboring  palatal  mucous  membrane;  subsequently  the  enlargement 
of  neighboring  and  distant  lymphatic  organs,  the  spleen,  etc.,  produces 
the  picture  of  pseudoleuksemia.  In  the  initial  stages,  however,  the  mani- 
festations would  render  confusion  with  peritonsillar  abscess  very  possible, 
and  this  mistake  has  actually  occurred  before  the  advancement  of  the 
process  had  pointed  out  the  correct  diagnosis.  Later  the  disease  affects 
all  the  neighboring  organs,  larynx,  etc.,  finally  causing  a  painful  death 
through  disturbance  of  nutrition  and  respiration. 
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Round-cell  and  spindle-cell  sarcoma  are  more  frequent.  In  most  cases 
they  apparently  originate  in  the  tonsil  itself;  occasionally  they  occur  pri- 
marily in  the  layers  of  the  soft  palate,  and  may  then  be  the  result  of 
malignant  change  in  the  mixed  tumor.  Usually  the  patients  are  only 
seen  at  a  stage  in  which  only  the  region  of  the  tonsil,  not  any  definite 
portion,  can  be  recognized  as  the  point  of  origin. 

The  most  frequent  form  of  tumor  in  this  situation  is  carcinoma.  But 
in  these  cases  also  it  is  not  possible  at  the  time  the  patients  are  seen  to 
determine  exactly  in  what  part  of  the  pharynx  the  tumor  originated. 
Certainly  the  region  of  the  tonsil  is  the  most  frequent  seat  of  disease,  and 
clinically  the  tumors  of  this  region  are  very  similar,  and  like  those  of  the 
posterior  pharyngeal  wall.  True  horny  carcinoma  (epithelioma)  does 
occur,  but  soft  medullary  and  corresponding  malignant  carcinoma  is 
more  frequent.  These  tumors  have  a  tendency  to  ulcerate  sooner  than 
sarcoma;  but,  on  the  other  hand,  they  do  not  attain  such  great  size.  In 
this  way  they  can  be  distinguished  clinically  from  sarcoma.  Infection 
of  lymph-glands  occurs  very  early,  so  that  if  the  possibility  of  initial 
lesion  be  borne  in  mind,  it  is  hardly  probable  that  a  wrong  diagnosis  will 
be  made  during  that  stage  at  which  patients  are  usually  seen.  Some- 
times, it  is  true,  extensive  carcinoma  produces  such  infiltration  of  the 
tissues  of  the  palate  and  of  the  connective  tissue  between  the  pterygoid 
muscles  that  the  resulting  ankylosis  of  the  jaw  renders  it  very  difficult 
to  make  a  diagnosis. 

A  very  unique  case  observed  by  v.  Mikulicz  was  one  of  rhabdomyo- 
sarcoma  originating  in  the  connective  tissue  between  the  layers  of  the 
soft  palate.  Similar  to  this  is  a  tumor  accidentally  discovered  on  the 
cadaver  by  Wagner,  which  did  not,  however,  show  malignant  qualities. 

In  the  hypopharynx  malignant  tumors  are  also  rare.  Sarcoma  has 
been  observed  on  the  posterior  pharyngeal  wall,  and  at  the  entrance  of 
the  larynx  a  case  of  spindle-cell  sarcoma  (v.  Felix)  was  pedunculated 
and  readily  removed.  In  other  cases  there  were  diffuse  tumors  consist- 
ing of  round  and  spindle  cells,  also  tumors  described  as  alveolar  or  angio- 
sarcoma,  in  which  the  prognosis  was  correspondingly  bad. 

Carcinoma  is  hardly  more  frequent  in  recurrence,  the  majority  of  these 
tumors  being  of  the  soft  medullary  form.  If  situated  in  the  pyriform 
sinus,  they  regularly  soon  affect  the  interior  of  the  larynx.  Their  prog- 
nosis is  much  more  severe  than  that  of  primary  carcinoma  of  the  larynx, 
and  they  must  therefore  be  considered  separately.  Retropharyngeal  car- 
cinoma and  sarcoma  are  usually  difficult  to  recognize.  They  are  as  a  rule 
ring-shaped,  and  the  dense  infiltration  they  produce  frequently  cause 
great  difficulty  in  swallowing  even  when  comparatively  large-sized  bougies 
can  still  be  passed.  By  the  usual  methods  of  conducting  laryngoscopy 
they  are  not  detected  during  their  early  stages.  Sometimes  by  Kir- 
stein's  method  of  direct  laryngoscopy,  in  which  the  entire  larynx  is  drawn 
well  forward  with  a  spatula,  it  is  possible  to  render  the  jagged  border  of 
the  ulcerating  tumor  visible.  The  same  can  be  accomplished  if  during 
examination  with  the  laryngeal  mirror  the  larynx  is  drawn  forward  away 
from  the  vertebral  column  with  one  hand.  An  actual  tumor  is  rarely 
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seen  even  then.  The  temptation  is  great  in  such  cases  to  enter  the  pharynx 
with  a  bougie  or  eesophagoscopy  tube:  in  no  other  disease  is  there  so  much 

of  a  double  posticus  paralysis  is  pro-  Flo  359 

duced,  causing  one  to  suspect  some 
nervous  disease  or  an  aneurysm  of  the 
aorta.  If  this  condition  is  associated 
with  oedematous  infiltration  of  the  mu- 
cous membrane  covering  the  arytenoid 
cartilages,  and  if  the  difficulty  in  swal- 
lowing occurs  suddenly  for  the  first 
time  during  eating,  there  is  great  lia- 
bility of  mistaking  the  condition  for 
phlegmonous  laryngitis  caused  by  a 
foreign  body,  and  this  mistake  has  ac- 
tually  occurred.  As  in  these  tumors 
the  lymph-glands  do  not  always  become  enlarged  until  later,  and  as 
on  the  other  hand,  they  become  enlarged  as  a  result  of  inflammatory 
process,  the  difficulties  of  diagnosis  are  numerous  and  frequently 
insurmountable. 


View   of   nasopharyngeal    carcinoma    in 
in    a    man 


FlG.  360. 


FIG.  361 . 


Carcinoma  of  the  left  tonsil  and  neighboring  portions 
of  the  base  of  the  tongue,  velum,  and  pharyngeal  wall 
in  a  man  aged  fifty-six  years. 


Carcinoma  of  both  tonsils  in  a 
woman  aged  sixty-six  years. 


The  prognosis  in  all  these  tumors  is  naturally  worse  the  later  they 
are  recognized;  it  is  better  therefore  in  visible  carcinoma  of  the  tonsillar 
region  than  in  deeply  seated  tumors  of  the  hypopharynx;  moreover,  the 
former  and  tumors  of  the  palate  are  more  easily  removed  without  severe 
impairment  of  nutrition  and  respiration,  while  after  removal  of  larger 
VOL.  I.— .58 
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portions  of  the  lower  part  of  the  pharynx  the  patients  are  dependent  upon 
artificial  nourishment  unless  it  is  possible  to  restore  the  alimentary  pass- 
age by  plastic  operations  similar  to  those  of  the  oesophagus.  As  a  rule 
therefore  it  will  be  necessary  to  abstain  from  removing  such  deep-seated 
tumors,  and  to  attempt  alleviatiag  the  condition  of  the  patient  by  gas- 
trostomy  or  possibly  tracheotomy.  Frequently  this  is  more  of  a  torture 
than  relief,  and  in  such  cases  it  is  proper  to  employ  morphine  as  the  last 
resort. 


CHAPTER    XXXII. 

OPERATIONS  ON  THE  PHARYNX. 

THE  indications  for  opening  the  pharynx  are  the  presence  of  foreign 
bodies,  stenosis,  or  new  growths.  The  first  two  indications  are  at  present 
hardly  ever  considered;  though  firmly  embedded,  and  especially  pointed 
foreign  bodies  cannot  always  be  reached  by  means  of  the  laryngoscope. 
Stenosis  of  benign  character  which  is  not  amenable  to  dilatation  with 
bougies  is  rare.  Thus  pharyngotomy  is  limited  to  tumors,  and  particu- 
larly to  malignant  tumors. 

The  pharynx  is  accessible  by  two  routes:  from  in  front  and  from  the 
side.  Otherwise  the  methods  differ  only  as  to  the  choice  of  a  high  or 
low  incision  or  the  combination  of  several  incisions.  The  methods  which 
follow  the  anterior  route  have  fallen  into  bad  repute  on  account  of 
unfavorable  immediate  results.  According  to  authors,  the  principal 
danger  is  the  division  of  both  superior  laryngeal  nerves;  the  latter  injury 
is  difficult  to  avoid,  and  causes  complete  anaesthesia  of  the  entrance  to 
the  larynx,  thus  predisposing  to  aspiration  pneumonia.  Furthermore, 
the  transverse  incision  is  apparently  liable  to  infection  (subsequent 
phlegmon  of  the  neck  and  inflammation  of  mediastinum).  The  danger 
of  injury  of  the  laryngeal  nerve  can  be  more  readily  avoided  by  supra- 
hyoid  pharyngotomy.  By  this  method  the  muscles  attached  to  the  hyoid 
bone  are  divided  immediately  above  the  latter,  and  after  dividing  the 
mucous  membrane  one  enters  immediately  in  front  of  the  epiglottis. 
In  this  way  only  the  vicinity  of  the  latter  is  made  accessible.  In  subhyoid 
pharyngotomy  the  thyrohyoid  ligament  is  divided  between  clamps.  This 
ligament  is  inserted  into  the  posterior  border  of  the  arch  of  the  hyoid 
bone.  It  is  thick  in  the  median  line,  more  delicate  in  its  lateral  portions. 
The  epiglottis  may  be  divided  transversely.  Thus  the  whole  entrance 
to  the  larynx  and  pyriform  sinuses  are  made  accessible,  but  not  the 
structures  situated  lower  down.  If  the  superior  laryngeal  nerves  are  to 
be  avoided,  the  incision  must  stop  about  1  to  1.5  cm.  in  front  of  the 
posterior  extremity  of  the  hyoid  bone,  or  the  latter  may  be  divided  at 
this  site,  so  that  the  incision  can  be  carried  out  above  as  far  as  its 
posterior  extremity. 

The  lateral  incisions  generally  furnish  more  room  and  cause  less 
danger.  For  small  incision  (as,  for  instance,  in  case  of  foreign  bodies 
in  the  pyriform  sinus)  one  may  choose  one  side  of  the  subhyoid  or  the 
suprahyoid  portion  of  the  pharynx.  For  tumors  situated  anteriorly  and 
which  are  readily  accessible,  and  in  which  regionary  metastases  are  not 
to  be  expected,  the  transverse  incision  of  the  cheek  according  to  Jager 
may  be  indicated.  Usually,  however,  longitudinal  incisions  are  neces- 
sary. The  latter  possess  the  advantage  also  of  permitting  the  easy 
removal  of  lymph-glands  in  cases  of  malignant  tumors. 
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According  to  the  investigations  of  Sappey,  and  recently  those  of  Most, 
as  well  as  the  author's  observations,  in  cases  of  malignant  tumors, 
different  groups  of  lymph-glands  are  affected  according  to  the  portion 
of  the  larynx  involved.  The  lymph-vessels  leading  from  the  posterior 
and  lateral  portions  of  all  those  parts  enter  the  lymph-glands  of  the 
retro  visceral  connective  tissue.  In  case  of  tumors  originating  in  the 
tonsils  the  first  to  be  affected  are  the  small  glands  situated  at  the  superior 
pole  in  the  peritonsillar  tissue;  later  those  glands  situated  along  the 
sternomastoid  become  involved.  In  case  of  tumor  originating  in  the 
pyriform  sinuses,  the  arytenoepiglottidean  fold,  and  the  posterior  wall 
of  the  larynx,  and  consequently  also  anterior  wall  of  the  hypopharynx, 
the  glands  situated  between  the  superior  border  of  the  thyroid  cartilage 
and  the  hyoid  bone  are  first  affected,  later  the  above-mentioned  deep 
glands  of  the  neck.  All  these  glands  can  be  rendered  accessible  by 
lateral  incisions,  possibly  also  by  adding  a  transverse  incision  just  below 
or  above  the  hyoid  bone. 

The  region  of  the  tonsil  is  best  reached  by  placing  a  longitudinal 
incision  further  forward  either  from  the  angle  of  the  mouth  downward, 
with  temporary  division  of  the  inferior  maxilla  (compare  operations  on 
the  tongue),  or  in  most  cases,  better  still,  according  to  the  method  of 
v.  Mikulicz  by  making  a  permanent  resection  of  the  ascending  ramus  of 
the  lower  jaw.  An  incision  is  made  along  the  sternomastoid  as  far  down 
as  the  hyoid  bone,  the  inferior  maxilla  is  divided  (wire  saw)  immediately 
above  the  insertion  of  the  masseter,  the  resected  portion  enucleated,  and 
the  tumor  and  any  associated  lymph-glands  removed  from  without.  In 
this  way  the  entire  diseased  area  is  removed  in  toto,  and  last  of  all  the 
cavity  of  the  mouth  is  opened.  The  author  is  able  to  state  from  personal 
experience  that  the  motions  of  the  jaw  are  completely  restored,  and  the 
latter  function  remains  normal  even  where  there  is  recurrence.  Only 
slight  deformity  is  produced  by  the  displacement  of  the  jaw.  In  cases 
of  smaller-sized  tumors  v.  Langenbeck's  temporary  resection  fulfils  the 
same  purpose  and  causes  less  destruction.  If,  however,  as  sometimes 
occurs,  bony  union  of  the  fragments  of  the  lower  jaw  is  not  effected,  the 
functional  result  is  very  bad. 

In  cases  of  tumors  situated  further  back  and  lower  down,  resection  of 
the  lower  jaw  is  generally  not  necessary;  under  such  circumstances 
lateral  classical  pharyngotomy  of  v.  Langenbeck  should  be  performed. 
An  incision  is  made  along  the  anterior  border  of  the  sternomastoid  from 
the  mastoid  process  as  far  at  least  as  the  inferior  border  of  the  cricoid 
cartilage,  or  even  lower  down.  After  dividing  the  fascia  and  platysma 
the  lateral  wall  of  the  pharynx  is  forced  into  the  wound  by  means  of 
a  catheter  or  similar  instrument  passed  into  the  former.  During  this 
step  the  head  should  not  be  turned  too  far  laterally  in  order  not  to 
contract  this  space  unnecessarily.  The  pharyngeal  wall  is  then  divided, 
held  with  clamps,  and  turned  outward.  The  finger  can  now  be  in- 
serted, and  under  guidance  of  the  latter  the  incision  prolonged  as 
far  as  the  tumor  and  the  latter  removed.  Below  the  angle  of  the  jaw 
the  visual  field  is  extensive;  close  to  the  former,  it  is  rather  contracted. 
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Frequently  a  transverse  incision  along  the  superior  or  inferior  border 
of  the  hyoid  may  be  useful  (Kronlein,  Bram).  In  this  way  it  is  possible 
to  turn  the  larynx  out  of  the  wound  and  thus  render  especially  the 
pyriform  sinuses  accessible. 

Whatever  route  is  chosen  in  individual  cases  (numerous  small  modi- 
fications and  combinations  have  been  described  as  special  methods),  the 
principal  problem  is  to  expose  thoroughly  the  tumor  and  the  related 
glands;  even  the  smallest  of  the  latter  should  be  removed.  In  most 
cases  recurrence  takes  place  in  the  glands,  particularly  at  the  base  of 
the  skull  and  in  the  retrovisceral  space.  Unless  the  defect  is  too  large, 
the  pharyngeal  wall  can  be  sutured.  It  is  practicable,  however,  unless 
it  is  desirable  to  perform  gastrostomy  previously,  to  pass  a  Nelaton 
catheter  through  the  nose  to  a  point  below  the  suture,  for  the  purpose 
of  subsequently  feeding  the  patient.  It  can  be  fastened  here  with  a 
piece  of  catgut  in  order  to  prevent  its  being  vomited  up  after  anaesthesia. 
The  rest  of  the  wound  should  be  allowed  to  remain  open  and  be  packed 
with  iodoform  gauze;  if  the  suture  of  the  pharynx  is  exceptionally  secure, 
the  wound  can  be  subsequently  sutured;  if  this  is  not  the  case  and  the 
external  wound  is  sutured,  there  is  risk  of  causing  a  severe  abscess.  It 
is  not  advisable  to  insert  a  drainage-tube  into  the  wound  on  account 
of  the  danger  of  erosion  of  the  carotid.  If  the  defect  is  so  large  that 
primary  suture  of  the  pharynx  is  impossible,  the  pharyngeal  wound, 
provided  the  edges  of  the  latter  can  be  sufficiently  retracted,  may  be 
sutured  to  the  edges  of  the  skin-wound  according  to  v.  Bergmann's 
suggestion.  The  secretion,  which  is  usually  abundant,  can  in  this  way 
freely  escape  externally.  It  is  not  necessary  to  insert  a  permanent  cath- 
eter, as  the  sutured  fistula  readily  allows  the  entrance  of  a  tube  for  the 
purpose  of  feeding.  If  the  pharyngeal  wall  were  sutured,  it  is  necessary 
for  the  purpose  of  maintaining  the  passage  to  begin  dilatation  with 
bougies  through  the  mouth  or  the  nose.  If  a  fistula  remains  and  is 
small,  it  may  be  closed  by  repeated  cauterization,  in  other  cases  by 
resection,  turning  in  the  edges,  and  sewing  up  the  edges  of  the  fistula. 
If  in  case  of  extensive  defects  recurrence  does  not  take  place,  attempts 
may  be  made  to  perform  a  plastic  operation  similar  to  those  for  defects 
of  the  oesophagus. 

Prophylactic  tracheotomy  is  unnecessary,  and  is  best  omitted  if  the 
tumor  is  situated  sufficiently  low  down  or  is  apparently  sufficiently 
movable  to  assume  that  removal  may  be  performed  without  the  entrance 
of  blood  into  the  larynx.  In  opening  the  intact  pharynx  by  means  of  a 
longitudinal  incision  this  can  always  be  avoided.  In  this  situation 
transverse  incisions  are  more  dangerous.  Prophylactic  tracheotomy 
should  always  be  performed  if  the  wound  for  removal  of  the  tumor  is 
situated  in  the  vicinity  of  the  larynx.  The  tampon-cannula  should  be 
replaced  by  an  ordinary  cannula.  The  latter  should  remain  in  place 
sufficiently  long.  The  author  once  saw  a  patient  in  whom  tracheotomy 
had  been  omitted,  and  everything  progressed  well  until  the  fourteenth 
day;  then  the  patient  died  of  inflammatory  oedema  of  the  aryteno- 
epiglottidean  folds  before  tracheotomy  could  be  performed. 
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ABDUCENS  nerve,  237 
injuries  of,  237 
Abscess  of  brain,  275 

cerebral,  acute  traumatic,  277 
treatment  of,  278 
chronic  traumatic,  278 

diagnosis  of,  281 
symptoms  of,  279 
treatment  of,  281 
following  caries  of  skull,  288 
osteomyelitis,  288 
ulcers  of  skull,  288 
metastatic,  289 
of  nasal  origin,  287 

treatment  of,  288 
otitic,  282 

diagnosis  of,  283 
etiology  of,  282 
treatment  of,  286 
complicating  salivary  calculus,  621 
cortical,  acute  traumatic,  250 
extradural,       complicating      otitis 

media,  376 
of  face,  481 

following  cephalhsematoma  in  new- 
born, 21 
peritonsillar,  886 

diagnosis  of,  888 
treatment  of,  889 
retropharyngeal,  890 
diagnosis  of,  892 
symptoms  of,  892 
treatment  of,  892 
of  septum  of  nose,  750 
subperiosteal  tuberculous,  159 
prognosis  of,  160 
treatment  of,  160 
of  tongue,  chronic,  840 
Accessory  thyroid,  910 
Achondrbplasia,  129 
Actinomycosis  of  ear,  386 
of  face,  491 

course  of,  493 
diagnosis  of,  494 
symptoms  of,  493 
treatment  of,  495 
of  jaws,  673 

diagnosis  of,  675 
prognosis  of,  676 
treatment  of,  676 
of  mouth,  830 

diagnosis  of,  832 
treatment  of,  832 
of  salivary  glands,  633 


Actinomycosis  of  submaxillary  region,  492 
of  temporomaxillary  articulation,  715 
of  tongue,  831 

diagnosis  of,  832 
treatment  of,  832 
Adenitis,  tuberculous,  of  face,  490 
Adenoids.    See  Pharyngeal  tonsil,  778 
Adenoma  of  ear,  390 

of  nasopharynx,  795 
of  salivary  gland,  650 
of  sebaceous  glands,  522 
of  tongue,  858 
Adhesions  at  boundary  of  mesopharynx 

and  epipharynx,  303 
of  pharynx,  902 
Adiamorrhysis,  190 
Agraphia,  259 
Atexia,  259 
Alveolar  process,  tumors  of,  693 

treatment  of,  695 
Aneurysm  of  arteries  of  scalp,  52 

treatment  of,  52 
arteriovenous,  of  scalp,  52 
diagnosis  of,  53 
treatment  of,  53 
cirsoid,  50 
of  face,  515 

treatment  of,  515 
racemose,  of  pharynx,  908 
Angina,  acute,  880 

diagnosis  of,  883 
forms  of,  880 
prognosis  of,  884 
treatment  of,  884 
Angioma  arteriale  racemosum,  49 
of  ear,  388 

diagnosis  of,  388 
treatment  of,  388 
of  face,  511 

diagnosis  of,  514 
plexiform,  515 
symptoms  of,  513 
treatment  of,  514 
of  mouth,  840 

treatment  of,  842 
of  pharynx,  908 
racemose  arterial,  49 

diagnosis  of,  51 
treatment  of,  51 
of  salivary  glands,  643 

symptoms  of,  643 
treatment  of,  643 
of  scalp,  cavernous,  47 

treatment  of,  48 
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Angioma  of  scalp,  simplex,  45 

most  frequent  situation  of, 

45 
treatment  of,  46 

operative,  47 
of  tongue,  840 
Ankyloglosson,  808 
Ankylosis  of  jaw,  inflammatory,  715 
symptoms  of,  715 
treatment  of,  717 
Anthrax  of  face,  498 

course  of,  499 
prognosis  of,  499 
symptoms  of,  498 
treatment  of,  499 
Aphasia,  259 

in  cerebral  hemorrhage,  215 
in  subdural  hemorrhage,  229 
Apoplexies,   late   traumatic,    Bellinger's, 

244 

Arterioaneurysm  of  internal  carotid,  232 
symptoms  of,  233 
treatment  of,  233 

Artery,  carotid,  cerebral,  injuries  of,  231 
external,    ligation    of,  in    scalp 

wounds,  35 

internal,  arterioaneurysm  of,  232 
symptoms  of,  233 
treatment  of,   233 
lingual,  ligation  of,  in  carcinoma  of 

tongue,  869 

middle  meningeal,  diagnosis  of,  216 
effects  of,  208 
etiology  of,  206 
injuries  of,  206 
ligation  of,  220 
prognosis  of,  219 
symptoms  of,  212 
treatment  of,  219 
ligation     of,      in     scalp- 
35 

ligation     of,     in     scalp- 
wounds,  35 
Articular  ankylosis  of  jaw,  716 
Articulation    of    jaw,    diseases   of.      See 
Temporomaxillary       articulation, 
715 
of   skull,  rupture  of,  during  labor, 

24 

temporomaxillary,  diseases  of,  715 
symptoms  of,  715 
treatment  of,  716 

Asphyxia  in  phlegmonous  glossitis,  836 
Atheroma  of  face,  519 

pendulous.    See  Sebaceous  cyst,  55 
Atresia    at    boundary    between    meso- 

pharynx  and  mouth,  903 
of  hypopharynx,  903 
Atrophy,   "smooth,"  of  root  of  tongue, 

Auditory  canal,  disposal  of,  after  radical 

operation,  406 

external,  foreign  bodies  in,  351 
treatment  of,  352 
injuries  of,  350 
hyperostosis  of,  389 


occipital, 

wounds, 
temporal, 


Auditory  canal,  Korner's  method  of    re- 
storation after  radical  opera- 
tion, 407 
Passow's  method  of  restoration 

after  radical  operation,  407 
nerve,  injuries  of,  238 


BLEPHAROPLASTY,  566 
Dieffenbach's  method,  557 
Jordan's  method,  559 
median  method,  557 
Bone  tumors  of  ear,  389 

diagnosis  of,  389 
treatment  of,  389 
Bones,  facial,  injuries  of,  472 
Brain,  abscess  of,  275.     See  Abscess. 

compression  of,   189.     See  Cerebral 

compression 

concussion  of,  178.    See  Concussion, 
contusions  of,  239 
course  of,  242 
localization  of,  241 
process  of  repair  of,  244 
diseases  of,  165 
foreign  bodies  in,  268 
hernia  of,  273 

etiology  of,  274 
prognosis  of,  275 
injuries  of,  165 

diagnosis  of,  251 
symptoms  of,  251 
treatment  of,  263 
and  membranes,  congenital  diseases 

of,  165 

diseases  of,  165 
injuries  of,  165 
rupture  of,  243 

tumors  of  central  convolution,  differ- 
ential diagnosis  of,  321 
focal  symptoms  of,  319 
surgical  treatment  of,  317 
vessels,  diseases  of,  165 

injuries  of,  165 
wounds  of,  245 
contused,  246 
course  of,  246 
gunshot,  246 

treatment  of,  267 
infected,  treatment  of,  269 
lacerated,  249 
punctured,  248 
Branchial  cleft,  malformation  of  pharynx 

due  to,  877 

Broca's  convolution,  255-259 
Buccal  mucous  membrane,  carcinoma  of, 

treatment  of,  875 
Burns  of  face,  469 

treatment  of,  470 
of  tongue,  814 


CALCULI  of  nose,  755 
salivary,  618 
Cancer.     See  Carcinoma. 
Capsule,  internal,  injuries  of,  260 
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Caput  succedaneum,  18 

Carbuncle  of  face,  479 

Carcinoma   and    adenoma   of   sebaceous 

glands,  relation  of,  61 
of  buccal  mucous  membrane,  treat- 
ment of,  875 
of  ear,  392 

prognosis  of,  393 
symptoms  of,  392 
of  face,  522 

multiple,  528 
treatment  of,  529 
of  gums,  695 
of  jaw,  707 

diagnosis  of,  711 
prognosis  of,  71.1 
symptoms  of,  709 
of  lids,  treatment  of,  529 
of  lips,  522.    See  Carcinoma  of  face, 
of  mouth,  862 
of  nasopharynx,  797 
diagnosis  of,  799 
prognosis  of,  800 
symptoms  of,  797 
of  pharynx,  912 
of  salivary  glands,  651 

diagnosis  of,  653 
prognosis  of,  653 
symptoms  of,  652 
treatment  of,  654 
of  scalp,  60 

superficial  form  of,  60 
treatment  of,  62 
of  tongue,  862 

involvement  of  lymph-glands  in, 

865 

Carotid  artery,  cerebral,  injuries  of,  231 
common,    ligation    of,   prelimi- 
nary, in  resection  of  jaw,  726 
erosion  of,   from  drainage-tube 

in  pharynx,  917 
external,    ligation  of,    in  scalp- 
wounds,  35 
preliminary,    in   resec- 
tion of  jaw,  727 
Cartilaginous  tumors  of  ear,  388 
Caustics,  injuries  of  tongue  caused   by, 

815 

Cavernous  lymphangioma  of  tongue,  845 
Cellulitis,  diffuse,  complicating  lacerated 

wounds  of  the  scalp,  32 
of  face,  479 

Cephalhaematoma  in  newborn,  19 
abscess  following,  21 
causes  of,  19 
development  of,  20 
treatment  of,  21 
Cephalocele,  165 

anatomy  of,  166 
diagnosis  of,  169 
etiology  of,  166 
prognosis  of,  170 
treatment  of,  170 
varieties  of,  165 

Cephalohydrocele  traumatica,  83 
Cerebellar  ataxia,  262 


Cerebellum,  262 
Cerebral  abscess,  275 
compression,  189 

changes  in  brain  produced  bv, 

199 

choked  disk  in,  199 
contraction  of  intracranial  space 

in,  200 

course  of,  201 
experiment     of     Naunyn     and 

bchreiber,  194 

pathological  processes  of,  192 
symptoms  of,  192 
treatment  of,  202 

disturbances    accompanying    osteo- 
myelitis of  cranial  bones,  163 
hemorrhage,  aphasia  in,  215 
diagnosis  of,  216 
free  interval  in,  213 
hemiplegia  in,  214 
prognosis  of,  219 
pulse  in,  213 
pupil  changes  in,  215 
respiration  in,  213 
site  of  election  for  trephining 

in,  221 

symptoms  of,  212 
treatment  of,  219 
localization,  252 
Chancre  of  face,  495 

of  lips,  495 
Chassaignac-Bruns  method  of  reflecting 

nose,  804 

Chassepot  projectile,  118 
Cheek,   plastic  operation  on,   552.     See 

Meloplasty 
Cheiloplasty,  543 

Dieffenbach's  method,  545 
Langenbeck's  method,  549 
Chin,  initial  lesion  on,  495 
Choked  disk  in  cerebral  compression,  199, 

216 

in  sinus  thrombosis,  297 
Cholesteatoma,  382,  390 
prognosis  of,  391 
treatment  of,  391 
Chondrodystrophia,  129 
Chondroma  of  jaw,  701 
Cleft,  facial  oblique,  421 
transverse,  423 
formation,  atypical,  423 
of  face,  411 

operations  for,  425,  439 
origin  of,  411 
prognosis  of,  424 
varieties  of,  414 
median,  of  lower  lip  and  under  jaw, 

424 

of  nose,  419 
palate,  443 

double,  445 
one-sided,  446 
operations  for,  449 
of  upper  lip,  414 

Compression  of  brain,  189.    See  Cerebral 
compression. 
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Concussion  of  brain,  178 

causes  of  death  in,  183 

hemorrhage  in,  185 

Koch  and  Filchne's  experiment, 

182,  183 

symptoms  of,  180,  186 
treatment  of,  189 

Congenital  diseases  of  brain  and  mem- 
branes, 165 
of  mouth,  807 
of  tongue,  807 
fistula,  441 
hydrocephalus,  173 
diagnosis  of,  176 
treatment  of,  177 
Contusions  of  brain,  239. 

course  of,  242 

of  face,  459.    See  also  Face. 
Cornua  cutanea,  521.     See  Horns,  cuta- 
neous. 

Corpora  quadrigemina,  injuries  of,  261 
Corpus  striatum,  injuries  of,  261 
Cranial    bones,    depressions    of,    during 

labor,  22 

echinococcus  of,  141 
diagnosis  of,  141 
treatment  of,  141 
injuries  of,  233 
leontiasis  of,  139 

symptoms  of,  141 
treatment  of,  141 
osteomyelitis,  acute,  161 
prognosis  of,  163 
treatment  of,  164 
solution  of  continuity  of,  during 

labor,  23 
syphilis  of,  150 

treatment  of,  156 
tuberculosis  of.  158 
prognosis  of,  160 
treatment  of,  160 
tumors  of,  134 

nerve,  neuralgia  of.     See  Neuralgia, 
paralysis  of,  in  fracture  of  skull, 

91 

Oaniocerebral  topography,  333 
Craniotabes,  127 

treatment  of,  131 
Cystic  tumors  of  pharynx,  908 
Cysticerci  of  face,  521 
Cystoma  of  jaw,  699 

diagnosis  of,  699 
treatment  of,  699 
Cysts,  congenital,  of  pharynx,  877 
dental  follicular,  698 

diagnosis  of,  698 
treatment  of,  699 
of  mucous  glands  of  mouth,  847 
periosteal,  699 
of  salivary  ducts,  639 

treatment  of,  640 
glands,  641 

diagnosis  of,  642 
pathology  of,  641 
symptoms  of,  641 
treatment  of,  642 


DEFECTS  of  skull  in  newborn,  25 
diagnosis  of,  25 

Deflection  of  nasal  septum,  751 
Deformities  of  skull  in  newborn,  21 
etiology  of,  21 
prognosis  of,  23 
Dental  cysts,  follicular,  696 

diagnosis  of,  698 
treatment  of,  699 
Depressions     of     cranial     bones    during 

labor,  22 
Dermoid    and     cephalocele,    differential 

diagnosis  of,  59 

cysts,  congenital,  of  pharynx,  877 
of  ear,  390 
of  face,  519 

diagnosis  of,  520 
treatment  of,  521 
of  nasopharynx,  795 
of  scalp,  58 

diagnosis  of,  58 
origin  of,  59 
treatment  of,  59 
of  tongue,  852 

treatment  of,  855 
Deviations  of  cartilaginous  septum,  752 

of  nasal  septum,  751 
Dieffenbach's  method  of  cheiloplasty,  545 
Diphtheria  of  pharynx,  886 
treatment  of,  886 
Diplococcus  pneumonise  in  fractures  of 

base  of  skull,  105 
Disarticulation  of  jaw,  720 
Dislocation  of  lower  jaw,  670 
symptoms  of,  671 
treatment  of,  671 
Diverticulum  of  pharynx,  877 
Drainage  of  ventricles,  205 
Drum-membrane,  injuries  of,  354 
diagnosis  of,  357 
etiology  of,  354 
treatment  of,  358 
rupture  of,  diagnosis  of,  357 
Duct,  parotid.     See  Parotid  duct. 

Stenp's,  injuries  of,  609.     See   Par- 
otid duct, 
thyroglossal,  910 
Dura  mater,  sarcoma  of,  146 


E 


AR,  339 

actinomycosis  of,  386 
adenoma  of,  390 
angioma  of,  388 

diagnosis  of,  388 

treatment  of,  388 
carcinoma  of,  392 

prognosis  of,  393 

symptoms  of,  392 
dermoid  cysts  of,  390 
ecchondrosis  ossificans  of,  389 
endothelioma  of,  392 
examination  of,  methods  of,  340 
exostosis  cartilaginea  of,  389 

eburnea  of,  389 

spongiosa  of,  389 
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Ear,  external,  burns  of,  349 
frostbites  of,  349 
inflammations  of,  361 
injuries  of,  caused  bv  caustics 

349 
fibroma  of,  387 

treatment  of,  387 
flow  of  serous  fluid  from  in  fracture 

of  skull,  90 
granuloma  of,  386 

treatment  of,  386 

hemorrhage  from,  sources  of,  in  frac- 
ture of  skull,  88 
inflammations  of,  361 
injuries  of,  347 

gunshot,  359 
keloid  of,  387 

treatment  of,  387 
malformations  of,  347 
middle,  chronic  suppuration  of,  380 

treatment  of,  382 
radical  operations  on,  401 
sarcoma  of,  393 

diagnosis  of,  394 
prognosis  of,  395 
symptoms  of,  393 
sebaceous  cysts  of,  390 
syphilis  of,  386 
tuberculosis  of,  384 
prognosis  of,  385 
treatment  of,  385 
tumors  of,  386 
bone,  389 

diagnosis  of,  389 
treatment  of,  389 
cartilaginous,  388 
warts  of,  390 

Ecchondrosis  ossificans  of  ear,  389 
Echinococcus  of  cranial  bones,  141 
diagnosis  of,  141 
treatment  of,  141 
cysts  of  face,  521 

Elephantiasis  congenita  of  face,  505 
of  nose,  505 
of  scalp,  case  of,  44 
Emphysema  in  fissure  of  accessory  sinus, 

748 

of  mastoid  in  fracture  of  skull,  91 
of  soft  parts  of  skull,  40 
Empyema  of  accessory  sinuses  of  nose, 

765 

diagnosis  of,  766 
etiology  of,  765 
symptoms  of,  766 
treatment  of,  767 
of  antrum  of  Highmore,  480 
of  ethmoid  labyrinth,  771 
diagnosis  of,  771 
symptoms  of,  771 
treatment  of,  772 
of  frontal  sinus,  768 

symptoms  of,  769 
treatment  of,  769 
of  maxillary  sinus,  765 

diagnosis  of,  766 
etiology  of,  765 


Empyema  of  maxillary  sinus,  symptoms 

of,  766 

treatment  of,  767 

Encephalitis,  traumatic  purulent,  250 
Enchondroma  of  nose,  784- 
Endothelioma  of  ear,  392 
of  nasopharynx,  796 
of  tongue,  8~58 

Epilepsy,  changes  in  cerebral  cortex,  308 
cortical,  309 
following  fractures  of  skull,  9S 

injuries  of  head,  305 
surgical  treatment  of,  305 
Epithelial     tumors     benign,     of     naso- 
pharynx, 795 
of  salivary  gland,  650 
Epithelioma  of  face,  522 
calcified,  522 
treatment  of,  529 
polymorphous,  61 
of  scalp,  62 

Epulis,  694.     See  Gums,  also  Tumors, 
carcinomatous,  695 
treatment  of,  695 
Erysipelas    complicated    by    meningitis, 

complicating  scalp-wounds,  33 
of  face,  482 

course  of,  482 
following  lupus,  486 
treatment  of,  483 
of  scalp,  62 

prognosis  of,  63 
sequelsc  of,  63 
temperature  in,  63 
treatment  of,  63 

Ethmoid  labyrinth,  suppuration  of,  771 
diagnosis  of,  771 
symptoms  of,  771 
treatment  of,  772 
Ethmoidal  cells,  probing  of,  740 
Exenteratio  cranii,  247 
Exophthalmos  in  fracture  of  skull,  87 

pulsans,  232 

Exostosis  cartilaginea  of  ear,  389 
eburnea  of  ear,  389 
of  orbit,  134 
free,  136 

spongiosa  of  ear,  389 
Exposure  of  nose,  preliminary  operation 

for,  802 
External   auditory   meatus,   hemorrhage 

from,  in  fracture  of  base,  88 
Eveball,  removal  of,  730 


F 


ACE,  actinomycosis  of,  491 
course  of,  493 
diagnosis  of,  494 
prognosis  of,  491 
symptoms  of,  493 
treatment  of,  495 

aneurysins  of,  515 

treatment  of,  515 

angioma  of,  511 

diagnosis  of,  514 
plexiform,  515 
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Face,  angioma  of,  symptoms  of,  513 

treatment  of,  514 
anthrax  of,  498 

course  of,  499 

prognosis  of,  499 

symptoms  of,  498 

treatment  of,  499 
atheroma  of,  519 
burns  of,  469 

treatment  of,  470 
carcinoma  of,  522 

treatment  of,  529 
cellulitis  of,  479 
cleft  formations  of,  411.     See  Cleft 

formations, 
contusions  of,  459 

due  to  dull  instruments,  459 
cutaneous  horns  of,  521 
cysts  of,  521 
dermoids  of,  519 

diagnosis  of,  520 

treatment  of,  521 
erysipelas  of,  482 

course  of,  482 

following  lupus,  486 

treatment  of,  483 
fibroma  of,  502 
lipoma  of,  501 

diagnosis  of,  502 

treatment  of,  502 
lupus  of,  485 
lymphangioma  of,  507 

diagnosis  of,  508 

treatment  of,  509 
malformations  of,  411 
phlegmon  of,  480 
sarcoma  of,  515 

treatment  of,  516 
soft  parts  of,   acute  inflammations 

of,  479 

injuries  of,  459 
syphilis  of,  495 

diagnosis  of,  498 

treatment  of,  498 
tuberculosis  cutis  of,  484 
tuberculous  adenitis  of,  490 

inflammations  of,  course  of,  485 
diagnosis  of,  487 
treatment  of,  488 

ulcers  of,  484 
tumors  of,  501 
wounds  of,  460 

gunshot,  464 

treatment  of,  469 

incised,  461 

treatment  of,  462 

punctured,  463 

treatment  of,  464 

treatment  of,  462 
Facial  bones,   acute  suppurative  ostitis 

of,  481 
periostitis  of,  481 

injuries  of,  472 

tuberculosis  of,  490 
cleft,  oblique,  421 

transverse,  423 


Facial  nerve,  injuries  of,  237 

palsy    of,    caused    by    pressure 

during  labor,  18 
paralvsis  of,  in  fracture  of  skull, 

9r 

Fetal  clefts,  440 

abnormalities  in  region  of,  440 
Fibroma  of  ear,  387 

treatment  of,  387 
of  face,  502 

moll  u  scum,  504 
of  gums,  694 
of  jaw,  700 

diagnosis  of,  700 
prognosis  of,  701 
treatment  of,  701 
of  nasopharynx,  788 
of  salivary  glands,  644 
of  scalp,  43 

treatment  of,  45 
of  tongue,  857 
Fibromatosis,  502 
Fistula  of  parotid  duct,  612 

diagnosis  of,  613 
symptoms  of.  612 
treatment  of,  613 
of  pharynx,  branchiogenic,  877 

postoperative,  917 
salivary,  611 
duct,  612 

diagnosis  of,  613 
symptoms  of,  612 
treatment  of,  613 
gland,  611 

symptoms  of,  611 
treatment  of,  612 

Fo-tal  clefts,  440.     See  Fetal  clefts. 
Fontanelle,  anterior,  danger  of  injury  to, 

in  angioma  of  scalp,  47 
Forceps,  factor  in  producing  depressions 

of  cranial  bones,  22 
pressure  marks,  18 
solution    of    continuity    of 

cranial  bones,  23 
Foreign  bodies  in  external  auditory  canal, 

351 

treatment  of,  352 
in  nose,  755 

symptoms  of,  756 
treatment  of,  757 
in  pharynx,  879 
in  salivary  ducts,  618 

diagnosis  of,  619 
prognosis  of,  619 
symptoms  of,  618 
treatment  of,  619 
glands,  618 

diagnosis  of,  619 
prognosis  of,  619 
symptoms  of,  618 
treatment  of,  619 
Fractures  of  jaw,  lower,  662 
diagnosis  of,  664 
prognosis  of,  664 
treatment  of,  664 
upper,  657 
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Fractures  of  jaw,  upper,  diagnosis  of,  659 
prognosis  of,  660 
treatment  of,  661 
of  malar  bone,  473 

diagnosis  of,  473 
treatment  of,  474 
of  nasal  bones,  476 
of  nose,  745 
of  orbit,  111 
of  skull,  65 

base  of,  75 

complicated  by  basilar  men- 
ingitis, 106 
escape  of  brain  tissue  a  sign 

of,  87 

infections  in,  105 
isolated  short  fractures  of, 

79 

symptoms  of,  85 
treatment  of,  104 
before  birth,  17 
bending,  74 
bursting,  74,  75 
central  depression  in,  67 
circular,  77 
comminuted,  66 

of  inner  table,  gunshot  in- 
juries of,  120 
compound,  of  vault,  treatment 

of,  97 

indications  in,  98 
congenital,  23 
course  of,  94 
delayed  union  in,  95 
diagnosis  of  line  of,  from  lesion 

of  facial  nerve,  92 
fissured,  66 
forms  of,  66 

isolated,  of  inner  table,  69 
mechanical  processes  in,  70 
in  newborn,  treatment  of,  25 
paralysis  of    cranial  nerves  in 

91 

peripheral  depression  in,  67 
repair  of  defects  following,  101 
ring,  77 

simple,  diagnosis  in,  81 
stellate,  67 

subcutaneous,  diagnosis  in,  82 
suppurating,  treatment  of,  103 
toilet  of  wound,  99 
transverse,  76 
treatment  of,  95,  97 
Frontal  convolutions,  injuries  of,  258 
pneumatocele,  40 
etiology  of,  41 
treatment  of,  42 
sinus,  empyema  of,  768 

symptoms  of,  769 
treatment  of,  769 
osteoma  of,  134 

diagnosis  of,  137 
symptoms  of,  135 
treatment  of,  137 
Furuncle  of  face,  478 
of  lips,  479 


PTANGLION,    Gasserian,   removal    of, 
\J    585 

jasserian  ganglion,  removal  of,  585 
Grlanders  of  face,  500 
of  nose,  776 
of  pharynx,  902 

diagnosis  of,  902 
treatment  of,  902 
Gllands,  salivary,  607 
~lossitis,  phlegmonous,  836 
Gcranuloma  of  ear,  386 

treatment  of,  386 
Grranulomata  of  nose,  775 
Grumma  of  mouth,  825 

of  tongue,  825 
ummatous  periostitis  of  skull,  151 

suppurative,  153 
ulcers  of  face,  496 
Qums,  fibroma  of,  694 
sarcoma  of,  694 
tumors  of,  693 
Gunshot  injuries  of  ear,  359 
wounds  of  face,  464 

treatment  of,  469 
of  skull,  113 

Chassepot  projectile,  118 
dum-dum  bullet,  119 
full-jacketed    bullet,  effect 

of,  118 
full-mantled    bullet,    effect 

of,  119 

hydrodynamic  action,    115 
modern    small-arm   projec- 
tile, 115 
expansile   ac- 
tion of,  115 
treatment  of,  123 

in  time  of  peace,  125 
of  tongue,  812 

Gussenbauer's  method  of  meloplast  y.  552 
of  reflecting  nose,  805 

H^EMANGIOMA  cavernosum,  47 
of  face,  511 

diagnosis  of,  514 
symptoms  of,  513 
treatment  of,  514 
Hiimiatoma  of  scalp,  28 

treatment  of,  28 
of  septum  of  nose,  750 
supradural,  209 

varieties  of,  209 
Harelip,  416-448 

operation  for,  425 

after-treatment  of,  437 
v.  Brims'  curved  incision  in,  431 
modification  of  Malgaigne's 

incision,  427 
of    Mirault's    incision, 

428 

choice  of  incision  in,  437 
Dieffenbach's  incision  in,  431 
double,  432 
Grate's  method,  426 
Hagedorn's  method,  430 
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Harelip,  operation  for,  Hagedorn's  modi- 
fication of  Konig's  incision, 
429 

Konig's  incision,  429 
Maas'  modification  of  Mirault's 

method,  428 
Nelaton's  incision,  427 
Simon's  nostril  flaps,  436 
technic  of,  426 
Wolf's  modification  of  Langen- 

beck's  incision,  429 
Hartley's  operation  for  removal  of  Gas- 

serian  ganglion,  585 
Head,  injures  of,  17 

before  birth,  17 
during  labor,  18 
tetanus,  500 

course  of,  501 
diagnosis  of,  501 
Hemianopsia,  261 
Hemiplegia,  253 

alternans  superior,  261 

in  cerebral  hemorrhage,  214 

collateral,  214 
Hemorrhage,  control  of,  in  scalp-wounds, 

35 
from   external   auditory   meatus   in 

fracture  of  base  of  skull,  88 
intermeningeal,  during  labor,  22 
of  middle  meningeal  artery,  209 
of  nose,  757 
subdural,  228 

diagnosis  of,  230 
prognosis  of,  230 
symptoms  of,  229 
treatment  of,  230 
of  tongue,  from  wounds  of,  812 
Hernia  cerebri,  273 
Herpes  tonsillaris,  885 
Horns,  cutaneous,  of  face,  521 
Hydrocephalus,  acute,  202 

chronic,  acquired,  203 
idiopathic,  203 
congenital,  173 

diagnosis  of,  176 
treatment  of,  177 
Hydrodynamic  action  in  gunshot-wounds 

of  skull,  115 

Hypertrophy  of  tonsils,  894 
symptoms  of,  895 
treatment  of,  896 
Hypopharynx,  atresia  of,  903 

treatment  of,  904 
benign  tumors  of,  909 

treatment  of,  910 


NOISED  wounds  of  fare,  461 
treatment  of,  462 

of  scalp,  26 

prognosis  of,  27 

of  skull,  107 

course  of,  108 
diagnosis  of,  109 
prognosis  of,  109 
treatment  of,  109 


Inflammation  of  accessory  nasal  sinuses, 

759 

of  nasopharynx,  778,  880 
of  nose,  758* 
of  salivary  duct,  625 

diagnosis  of,  626 
symptoms  of,  625 
treatment  of,  626 
gland,  624 
of  tonsils,  880 
Initial  lesion  of  skin,  495 
Intracranial  vessels,  injuries  of,  205 
Intrameningeal  hemorrhage  during  labor, 

22 

Intrauterine    injuries   of    head,    medico- 
legal  significance  of,  17 


JAUNDICE,  293 
*J      in  sinus  thrombosis,  293 
Jaw,  actinomycosis  of,  673 
diagnosis  of,  675 
prognosis  of,  676 
treatment  of,  676 
articular  ankylosis  of,  715 
artificial,  Martin's,  721 

repair  of,  after  resection,  720 
Stoppany's,  724 
carcinoma  of,  707 
diagnosis  of,  711 
prognosis  of,  711 
symptoms  of,  709 
chondroma  of,  701 
cystoma  of,  699 

treatment  of,  699 
disarticulation  of,  720 
diseases  of,  673 
fibroma  of,  700 

diagnosis  of,  700 
prognosis  of,  701 
treatment  of,  701 
fracture  of.  657.     See  Fracture, 
inflammation  of,  in  pearl  carvers,  688 

treatment  of,  689 
in  tabes,  688 

treatment  of,  689 
injuries  of,  657 

lower,  dislocations  of,  670.    See  Dis- 
locations. 

resection    of,     719.       See    Re- 
section. 

for  carcinoma  of  tongue,  872 
osteoplastic,  725 
operations  on,  719 
osteoma  of,  702 

diagnosis  of,  703 
treatment  of,  703 
osteomyelitis     of,     691.       See    also 

Osteomyelitis, 
in  pearl  carvers,  688 
periostitis  of,  689 

in  pearl  carvers,  688 
resection  of,  temporary,  725 
sarcoma  of,  703 

diagnosis  of,  705 
prognosis  of,  706 
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Jaw,  sarcoma  of,  treatment  of,  707 
syphilis  of,  679 

treatment  of,  680 
tuberculosis  of,  676 
tumors  of,  693 

of  body,  696 
upper,  resection  of,  725 
osteoplastic,  732 
partial,  725 
Jordan's  method  of  blepharoplasty,  559 

of  splitting  nose,  803 
Jugular  vein,  ligation  of,  304 


KELOID  of  ear,  387 
of  face,  506 
Killian  and  Earth's  method  of  reflecting 

nose,  805 

Kirstein's  direct  laryngoscopy,  879,  912 
Konig's  operation  for  saddle-nose,  531 
Korner's  method  of  restoration  of  audi- 
tory canal  after  radical  operation,  406 
Krause's  operation  for  removal  of  Gas- 
serian  ganglion,  585 


LABOR,  depressions  of    cranial  bones 
during,  22 
importance  of  course  of,  in  injuries 

of  head  in  newborn,  24 
intermeningeal   hemorrhage   during, 

22 

Labyrinth  disease,  371,  376 
Lacerated  wounds  of  scalp,  29 
etiology  of,  29 
prognosis  of,  31 

Lachrymal    and    salivary    glands,    sym- 
metrical disease  of,  636 
Langenbeck's  lateral  pharyngotomy,  916 
method  of  cheiloplasty,  549 

of  resection  of  nose,  804 
needle-holder,  450 

Laryngismus  stridulus  in  rhachitis,  130 
Lenticular  nucleus,  injuries  of,  261 
Leontiasis  of  cranial  bones,  139 
symptoms  of,  141 
treatment  of,  141 
Leprosy  of  nose,  776 
of  pharynx,  901 
Leptomeningitis,  250 
Leucoplakia  of  mouth,  833 
diagnosis  of,  835 
etiology  of,  834 
treatment  of,  835 
Leukoplaquia,  524 
Lids,    plastic    operations  on,    556.      See 

Blepharoplasty. 
Ligation  of  arteries  in  scalp  wounds,  35 

preliminary  of  carotid  artery,  726 
Linhart's  method  of  reflection  of  nose, 

804 
Lip,  lower,  congenital  fistula  of,  440 

median  cleft  of,  424 
plastic  operations  on,  543 
upper,  clefts  of,  414 
phlegmon  of,  480 


Lipoma  of  ear,  390 
of  face,  501 

diagnosis  of,  502 
treatment  of,  502 
of  frontal  region,  42 

diagnosis  of,  43 
treatment  of,  43 
of  nose,  784 
of  pharynx,  909 

treatment  of,  910 
of  salivary  glands,  643 

treatment  of,  644 
of  scalp,  42 

diagnosis  of,  43 
treatment  of,  43 
of  tongue,  856 
Local    anaesthesia,  Braun's  modification 

of  Schleich's  method,  57 
eucaine-/?,  use  of,  57 
Longitudinal  sinus,   connection  of,  with 

cavernous  angioma  of  scalp,  48 
Lumbar  drainage,  continuous,  205 

puncture,  204 
Lupus  of  face,  485 
of  pharynx,  898 

symptoms  of,  900 
treatment  of,  900 
"Lupus-like  carcinoma,"  60 
Lymph-glands,  involvement  of,  in  carci- 
noma of  tongue,  865 
nodes,  retromaxillary.  in  carcinoma 

of  scalp,  62 
Lymphangioma,    cavernous,    of   tongue, 

845 
of  face,  507 

diagnosis  of,  508 
treatment  of,  509 
of  mouth,  843 
of  pharynx,  908 
of  salivary  glands,  643 
of  tongue',  843 
Lymphosarcoma  of  pharynx,  911 

MACROCHEILIA,  508 
Macroglossia,  845 
congenital,  805 
treatment  of,  846 
Macromelia,  508 
Makrostoma,  423 
Malar  bone,  fracture  of,  473 

diagnosis  of,  473 
treatment  of,  474 
Malformations  of  face,  411 
of  mouth,  807 
of  nasopharynx,  743 
of  nose,  743 
of  pharynx,  877 
of  tongue,  807 
Malignant  tumors  of  pharynx,  91 1 

of  salivary  glands,  653 
Mania  following  cranial  injuries,  315 
Martin's  artificial  jaw,  721 
Mastoid  antrum,  operations  on,  397 
disease,  diagnosis  of,  374 
operations,  395 
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Mastoid    operations,  after-treatment   of, 

400 

osteoma  of,  389 
Mastoiditis,  368 

Maxilla,  inferior,  median  cleft  of,  424 
inter-,  replacement  of,  435.  See  Hare- 
lip. 

Maxillary  bones,  tuberculosis  of,  676 
sinus,  empyema  of,  765 
diagnosis  of,  766 
etiology  of,  765 
symptoms  of,  766 
treatment  of,  767 
Medicolegal  significance  of  depressions  of 

skull  in  newborn,  23 
of  injuries  of  head  before  and 

during  labor,  17,  18 
of    solution    of    continuity    of 

cranial  bones,  23 

Medulla  oblongata,  injuries  of,  262 
Melancholia    following    cranial    injuries, 

315 
Melanocarcinoma  of  face,  527 

of  scalp,  62 
Meloplasty,  552 

Bardenheuer   and   Sehimmelbusch's 

method,  555 
Czerny's  method,  555 
Gersuny's  method,  553 
Gussenbauer's  method,  552 
Meloschisis,  421 
Membrana    tympani,    inflammation    of, 

364 

injuries  of,  354 
Meninges,  laceration  of,  242 
Meningitis,  basilar,  following  fracture  of 

base  of  skull,  106 

following  cephalha?matoma  in  new- 
born, 21 

erysipelas  of  scalp,  63 
serous,  203 
traumatic,  270 

etiology  of,  270 
pathology  of,  271 
prognosis  of,  273 
symptoms  of,  272 
treatment  of,  273 
Meningocele  spuria,  83 
Mental  diseases  following  cranial  injuries, 

312 

etiology  of,  312 
symptoms  of,  313 
treatment  of,  316 
surgical,    317 
Mesopharynx,  atresia  of,  903 

treatment  of,  904 
tumors  of,  benign,  905,  908 

mixed,  908 
Mikulicz's  disease,  636 
course  of,  638 
diagnosis  of,  638 
prognosis  of,  638 
symptoms  of,  638 
treatment  of,  639 
Monoplegia,  253 
Motor  area,  injuries  of,  254 


Motor  region,  252.      See  Cerebral  local-    " 

ization. 

Mouth,  actinomycosis  of,  830 
diagnosis  of,  832 
treatment  of,  832 
angioma  of,  840 

treatment  of,  842 
carcinoma  of,  862 

diagnosis  of,  866 
treatment  of,  869 
congenital  diseases  of,  807 
dermoids  of,  852 

diagnosis  of,  855 
treatment  of,  855 
diseases  of,  817 
floor  of,  carcinoma  of,  treatment  of, 

875 
gumma  of,  825 

prognosis  of,  827 
treatment  of,  827 
injuries  of,  810 
leucoplakia  of,  833 
diagnosis  of,  835 
etiology  of,  834 
treatment  of,  835 
lymphangioma  of,  843 
treatment  of,  844 
malformation  of,  807 
plastic    operations    on,    551.       See 

Stomatoplasty. 
syphilis  of,  823 

prognosis  of,  827 
treatment  of,  827 
tuberculosis  of,  827 
prognosis  of,  830 
treatment  of,  830 
tumors  of,  840 
cystic,  847 
wounds  of,  810 
Mucous  cysts  of  face,  521 
Mumps,  626 

Myelogenous  sarcoma  of  jaw,  704 
Myxoma  of  ear,  390 

of  salivary  glands,  644 


N^EVI,  subcutaneous,  45 
Nsevus,  flat  pigmented,  502 
Nasal  bones,  fracture  of,  476.    See  Frac- 
tures. 

cartilage,  displacement  of,  746 
framework,  fracture  of,  476 
hemorrhages,  757 
saws,  753 
sinuses,  accessory,  inflammation  of, 

759 

Nasopharynx,  carcinoma  of,  797 
diagnosis  of,  799 
prognosis  of,  800 
symptoms  of,  797 
dermoids  of,  795 
endothelioma  of,  796 
fibroma  of,  788 
inflammations  of,  778,  880 
malformations  of,  743 
sarcoma  of,  796 
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Nasopharynx,  teratoma  of,  795 
tumors  of,  784 

benign  epithelial,  795 
malignant,  795 
Neoplasms.     See  Tumors. 
Nerves,  abducens,  injuries  of,  236 
auditory,  injuries  of,  238 
auricularis  magnus,  exposure  of,  603 
auriculotemporal,  resection  of,  577. 

See  Neurectomy. 
cranial,  paralysis'  of,  in  fracture  of 

skull,  91 

facial,  injuries  of,  237 
inferior  dental,  resection  of,  576.  See 

Neurectomy. 
maxillary,  resection  of,  575.  See 

Neurectomy. 

lingual,  resection  of,  576.    See  Neu- 
rectomy. 
occipital,  exposure  of,  operation  for, 

599 

minor,  exposure  of,  603 
neuralgia  of,  597 

diagnosis  of,  598 
symptoms  of,  597 
treatment  of,  operative,  599 
oculomotor,  injuries  of,  236 
olfactory,  injuries  of,  235 
ophthalmic,  operation  on,  573.    See 

Neurectomy. 
optic,  injuries  of,  235 
superior  maxillary,  resection  of,  574. 

See  Neurectomy. 
trigeminal,  injuries  of,  237 

second  branch  of,  resection  of, 

577.      See  Neurectomy. 
third  branch  of,  resection  of,  579 
trochlear,  injuries  of,  236 
Neuralgia,  561 

of  occipital  nerve,  597 

diagnosis  of,  598 
symptoms  of,  597 
treatment  of,  599 
trigeminal,  561 
course  of,  563 
diagnosis  of,  567 
neurectomy  for,  670 
peripheral  operation  for,  569 
symptoms  of,  563 
treatment  of,  568 

Neurectomy  of  inferior  maxillary,  575 
of  ophthalmic  nerve,  573 
of  superior  maxillary,  574 
for  trigeminal  neuralgia,  570 
Neuritis  ascendens,  234,  238 

descendens,  234 
Neurofibromata  of  face,  502 
Neuroma,  plexiform,  of  face,  504 
Neurotomy  for  trigeminal  neuralgia,  570 
Nodes,  syphilitic,  of  skull,  151 
Noma,  819 

diagnosis  of,  821 
etiology  of,  819 
prognosis  of,  822 
symptoms  of,  820 
treatment  of,  822 
VOL.  I.— 59 


Nose,  anatomy  of,  735 

clefts  of,  419 

enchondroma  of,  784 

examination  of,  methods  of,  736 

exposure  of,  preliminary  operations 
for,  802 

foreign  bodies  in,  755 

symptoms  of,  756 
treatment  of,  757 

fracture  of,  745 

glanders  of,  776 

granulomata  of,  775 

hsematoma  of  septum  of,  750 

hemorrhage  of,  757 

inflammations  of,  758 

injuries  of,  745 

leprosy  of,  776 

lipoma  of,  784 

malformations  of,  743 

operations  on,  flap  formation,  803 
plastic,  531.     See  Rhinoplasty. 

osteoma  of,  784 

phlegmon  of,  480 

polypi  of,  784 

reflection  of,  operations  for,  804 

Chassaignac's  method,  804 
Gussenbauer's  method,  805 
Linhart's  method,  804 

rhinoscleroma  of,  776 

saddle,     Helferich's    operation    for, 
533 

septum  of,  haematoma  of,  750 

speculums,  739 

splitting  of,  operation  for,  803 

Garengeot    and     Wutzer's 

method,  803 
Jordan's  method,  803 
Rouge's  method,  803 

syphilis  of,  775 

tuberculosis  of,  774 

tumors  of,  784 

ulcerations  of,  773 


OCCIPITAL    artery,    ligation    of,    in 
scalp-wounds,  35 
convolutions,  258 
nerve,  exposure  of,  operations  for, 

599 

minor,  exposure  of,  603 
neuralgia  of,  597 

diagnosis  of,  598 
symptoms  of,  597 
treatment  of,  operative,  599 
Oculomotor  nerve,  injuries  of,  237 
Odontoma  of  jaw,  696 

diagnosis  of,  697 
prognosis  of,  697 
treatment  of,  698 

(Edema  of  arytenoepiglottic  fold,  917 
of  glottis  in  phlegmonous  glossitis, 

839 

of  scalp  in  newborn,  18 
Olfactory  nerves,  injuries  of,  235.     See 

also  Nerves. 
Operations  for  carcinoma  of  tongue,  869 
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Operations  for  cleft  formations,  425,  439. 

See  also  Harelip, 
palate,  449 
cheiloplasty,  543 
for  exposure  of  auricularis  magnus 

nerve,  603 
of  occipital  nerves.  599 

minor,  603 
for  extirpation  of   salivary   glands, 

655 
for  harelip,  425 

technic  of,  426 
on  jaws,  719 

neurectomy,  571.     See  Neurectomy. 
neurotomy,   570.     See  also  Nerves 

and  Neuralgia, 
on  nose,  flap  formation,  803 
reflection  of,  804 
splitting  of,  803 
on  orbit  for  osteoma,  138 

for  sarcoma,  517 
peripheral,  for  trigeminal  neuralgia, 

569 

on  pharynx,  915 
plastic,   on  cheek,   552.     See  Melo- 

plasty. 
on  eyelids,  556.     See  Blepharo- 

plasty. 

on  lips,  543.     See  Cheiloplasty. 
on  mouth,  551.      See  Stomato- 

plasty. 

on  nose,  531.    See  Rhinoplasty. 
for  parotid  fistula,  614 
preliminarv,   for  exposure   of  nose, 

802 

radical,  on  middle  ear,  401 
for  removal  of  Gasserian  ganglion, 

585 

after-treatment  of,  592 
results  of,  593 

rhinoplasty,  535.     See  Rhinoplasty. 
for  saddle-nose,  531 
for  sarcoma  of  face,  517 
tonsillotomy,  896 
Optic  nerve,  injuries  of,  235 

thalamus,  injuries  of,  261 
Orbit,  exostosis  of,  134 

fractures  of,  111,  112 
Osteoma  of  frontal  sinus,  134 
diagnosis  of,  137 
symptoms  of,  135 
treatment  of,  137 
of  jaw,  702 

diagnosis  of,  703 
treatment  of,  703 
of  mastoid.  389 
of  nose,  784 
of  skull,  134 

diagnosis  of,  137 
symptoms  of,  135 
treatment  of,  137 
Osteomalacia,  131 

Osteomyelitis,  acute,  of  cranial  bones,161 
prognosis  of,  163 
symptoms  of,  162 
treatment  of,  164 


Osteomyelitis  complicating  scalp-wound, 

32 
of  jaw,  691 

diffuse,  692 
idiopathic,  692 
Osteophlebitis,  292 
Osteoplastic  resection  of  jaw,  lower,  725 

upper,  732 

of  skull,    Doyen's  method,  328 
Toison  and  Obalinski's  me- 
thod, 329 

Wagner's  method,  328 
Osteoporosis  of  skull,  131 
Osteotabes  infantum,  130 
Ostitis  deformans  of  skull,  chronic,  131 
of  facial  bones,   acute  suppurative, 

488 

of  temporal  bone,  373 
Othsematoma,  348 
Otitic  cerebral  abscess,  282 

diagnosis  of,  283 
etiology  of,  282 
treatment  of,  286 
Otitis  media,  acute,  364 

complications  of,  368 
diagnosis  of,  374 
prognosis  of,  375 
symptoms  of,  366 
treatment  of,  377 
chronic  desquamative,  382 
suppurative,  380 

treatment  of,  382 


PALATE,  cleft,  443.     See  Cleft  palate, 
closure   of,    by    artificial   appli- 
ances, 456 

syphilis  of,  hereditary,  826 
Papilloma  of  pharynx,  906 

of  tongue,  856 

Paralysis,  general,   following  cranial  in- 
jury, 315 

Parietal  convolutions,  injuries  of,  257 
Parotid  duct,  fistula  of,  612 

diagnosis  of,  613 
symptoms  of,  612 
treatment  of,  613 
injuries  of,  609 

diagnosis  of,  609 
prognosis  of,  609 
treatment  of,  610 
fistula,  611 

symptoms  of,  611 
treatment  of,  612 
gland,  extirpation  of,  655 
inflammations  of,  624 
injuries  of,  608 

treatment  of,  609 

Parotitis.      See  Salivary  glands,  inflam- 
mation of. 
epidemic.  626 

Passow's  method  of  restoration  of  audi- 
tory canal  after  radical  operation,  407 
Pearl  carvers'  bones,  688 

treatment  of,  689 
tumors,  382,  390 
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Pedunculus,  261 
Periosteal  cysts,  699 

sarcoma  of  jaw,  704 

Periostitis  complicating  otitis  media,  370 
of  facial  bones,  acute  suppurative, 

481 
of  jaw,  689 

phosphorus,  681 

prognosis  of,  686 
symptoms  of,  685 
treatment  of,  686 
Peritonsillitis,  886 
diagnosis  of,  888 
treatment  of,  889 
Pharyngeal,  retro-,  abscess,  890 
diagnosis  of,  892 
symptoms  of,  892 
treatment  of,  892 
tonsil,  hypertrophy  of,  779 
diagnosis  of,  780 
prognosis  of,  780 
symptoms  of,  779 
treatment  of,  781 
Pharyngitis,  chronic,  893 
Pharyngotomy,  lateral,  915 
subhyoid,  915 
suprahyoid,  915 
Pharynx,  abscess  of.     See  Retropharyn- 

geal  abscess, 
adhesions  of,  903 
angioma  of,  907 
carcinoma  of,  912 
congenital  cysts  of,  877 

dermoids  of,  905 
dilatation  of,  for  atresia  and  stenosis, 

904 
diphtheria  of,  886 

treatment  of,  886 
diseases  of,  880 
diverticulum  of,  877 
fistula  of,  branchiogenetic,  877 

postoperative,  917 
foreign  bodies  in,  879 
glanders  of,  902 

diagnosis  of,  902 
treatment  of,  902 
injuries  of,  879 
leprosy  of,  901 
lipoma  of,  909 
lupus  of,  899 

symptoms  of,  900 
treatment  of,  900 
lymphangioma  of,  908 
lympho  sarcoma  of,  911 
malformations  of.  877 
operations  on,  915 
papilloma  of,  906 
polypi  of,  905 
racemose  aneurysm  of,  908 
retrovisceral  struma  of,  910 
rhinoscleroma  of,  902 
sarcoma  of,  912 
stenosis  of,  902 
syphilis  of,  898 

treatment  of,  899 
teratoma  of,  877 


Pharynx,  tuberculosis  of,  898,  901 
diagnosis  of,  901 
treatment  of,  901 
tumors  of,  905 

benign,  of  hypopharynx,  909 
cystic,  908 

extrapharyngeal,  910 
malignant,  911 
mixed,  of  mesopharynx,  908 
retropharyngeal,  91 1 
vascular,  907 
varix  of,  908 
Phlegmon  complicating  salivary  calculus, 

621 

of  face,  480 
Gosselin's  profond  tempo rosous-tuas- 

se*te*rin,  480 
of  nose,  480 
of  scalp,  64 

treatment  of,  64 
of  upper  lip,  480 
Phlegmonous  glossitis,  836 
peritonsillitis,  886 
diagnosis  of,  888 
treatment  of,  889 
Phosphorus  necrosis  of  jaw,  681 
prognosis  of,  686 
symptoms  of,  685 
treatment  of,  686 
Pial  vessels,  injuries  of,  228.     See  Sub- 

dural  hemorrhage. 
Pinna,  wounds  of,  347 
Pistol-shot  wounds  of  skull,  122 
Plastic  operations,  531 
Pneumatocele  of  head,  40 
treatment  of,  41 
Pneumonia  inspiration   in   phlegmonous 

glossitis,  839 
Polypi  of  nose,  784 

diagnosis  of,  786 
treatment  of,  786 
of  pharynx,  905 
Polypoid  growths  of  accessory  sinuses  of 

nose,  784 
diagnosis  of,  786 
treatment  of,  786 
of  nose,  784 

diagnosis  of,  786 
treatment  of,  786 
Polypus  forceps,  786 
Pons,  lesions  of,  261 

Pressure  marks  of  scalp  during  labor,  18 
Primary  lesion,  495 
Pulse  in  cerebral  hemorrhage,  213 
Punctured  wounds  of  face,  463 
treatment  of,  464 
of  scalp,  27 
of  skull,  110 

treatment  of,  112 


T>ACEMOSE   aneurysms   of   pharynx. 

Xi     908 

Radical  operations  on  middle  ear,  401 

Stacke's  method,   405 
"  Rankenangiom  "  of  Virchow,  49 
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Ranula,  848 

diagnosis  of,  850 
treatment  of,  851 

Reflection  of  nose,  operation  for,  804 
Repair  of  jaw,  artificial,  after  resection, 

720 
Resection  of  jaw,  lower,  719 

ascending     ramus     of,     in 
tumor   of   pharynx,    916 
complete,  719 
osteoplastic,  725 
partial,  717 
temporary,  725 
upper,  725 

osteoplastic,  732 
partial,  725 
Respiration,     changes    in,     in     cerebral 

hemorrhage,  214 
Retromaxillary  tumors,  712 
prognosis  of,  712 
treatment  of,  713 
Retropharyngeal  abscess.  890 
diagnosis  of,  892 
symptoms  of,  892 
treatment  of,  892 
tumors,  793,  911 

Retrovisceral  struma  of  pharynx,  910 
Rhachitic  changes  at  base  of  skull,  128 
Rhachitis,  congenital,  130 
in  fcetal  life,  129 
of  skull,  127 

changes  produced  by,  127 
treatment  of,  131 
Rhinitis,  atrophic,  759 
hyper  trophic,  758 
Rhinoliths,  755 
Rhinoplasty,  complete,  535 
French  method,  536 
v.  Hacker's  method,  539 
incomplete,  540 
Italian  method.  540 
Rotter  and  Schimmelbusch's  method. 

537 

Rhinoscleroma,  776 
of  pharynx,  902 
Ring  fractures  of  skull,  77 
Rouge's  operation  for  splitting  of  nose, 
803. 


SADDLE-nose,  497 
operations  for,  531 

Israel's  method,  532 
Konig's  method,  531 
Salivary  calculi,  619 

course  of,  621 
diagnosis  of,  622 
prognosis  of,  623 
symptoms  of,  621 
treatment  of,  623 
ducts,  cysts  of,  639 

treatment  of,  641 
fistula  of,  612 

diagnosis  of,  613 
symptoms  of,  612 
treatment  of,  613 


Salivary  ducts,  foreign  bodies  in,  618 
diagnosis  of,  619 
prognosis  of,  619 
symptoms  of,  618 
•  treatment  of,  619 
inflammations  of,  625 
diagnosis  of,  626 
symptoms  of,  625 
treatment  of,  626 
fistula,  611 

treatment  of,  614.     See  Parotid 

fistula, 
glands,  607 

actinomycosis  of,  633 
adenoma  of,  650 
angioma  of,  643 

symptoms  of,  643 
treatment  of,  643 
anomalies  of,  607 
carcinoma  of,  651 
diagnosis  of,  653 
prognosis  of,  653 
symptoms  of,  652 
treatment  of,  654 
cysts  of,  641 

diagnosis  of,  642 
pathology  of,  641 
symptoms  of,  641 
treatment  of,  642 
diseases  of,  611 
echinococcus  of,  642 
extirpation  of,  655 
fibroma  of,  644 
fistula  of,  611 

symptoms  of,  611 
treatment  of,  612 
foreign  bodies  in,  618 

diagnosis  of,  619 
prognosis  of,  619 
symptoms  of,  618 
treatment  of,  619 
inflammation  of,  624 
acute,  626 

primary,  626 
secondary,  628 

diagnosis  of,  630 
prognosis  of,   631 
symptoms  of,  629 
treatment  of,  631 
chronic,  631 

diagnosis  of,  632 
treatment  of,  632 
injuries  of,  608 

and    lachrymal     glands,     sym- 
metrical disease  of,  636 
lipoma  of,  643 

treatment  of,  644 
lymphangioma  of,  643 
myxoma  of,   644 
sarcoma  of,  644 

diagnosis  of,  645 
symptoms  of,  644 
treatment  of,  645 
syphilis  of,  635 
course  of,  635 
diagnosis  of,  636 
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Salivary  glands,  syphilis  of,  symptoms  of, 

635 

tuberculosis  of,  633 
diagnosis  of,  634 
prognosis  of,  634 
symptoms  of,  634 
treatment  of,  634 
tumors  of,  643 

epithelial,  650 
inflammatory,  631 
malignant,  diagnosis  of,653 

treatment  of,  654 
mixed,  645 

Sarcoma  of  dura  mater,  146 
of  ear,  393 

diagnosis  of,  394 
prognosis  of,  395 
symptoms  of,  393 
of  face,  515 

treatment  of,  516 
of  gums,  694 
of  jaws,  703 

diagnosis  of,  705 
treatment  of,  707 
of  nasopharynx,  796 
of  pharynx,  912 
of  salivary  glands,  644 

diagnosis  of,  645 
symptoms  of,  644 
treatment  of,  645 
of  scalp,  53 

melanotic,  54 
pulsating,  54 
of  skull,  142 

base  of,  147 
course  of,  142 
diagnosis  of,  144 
etiology  of,  142 
symptoms  of,  143 
treatment  of,  148 
of  tongue,  859 

diagnosis  of,  861 
prognosis  of,  861 
treatment  of,  861 
Sarcomatous  warts  of  scalp,  54 
Saw,  nasal,  753 
Scalp,  aneurysms  of,  52 
arterio venous,  52 
diagnosis  of,  53 
treatment  of,  53 
treatment  of,  52 
angioma  of,  45 
cavernous,  47 

treatment  of,  48 
racemose  arterial,  49 

diagnosis  of,  51 
treatment  of,  51 
carcinoma  of,  60 

treatment  of,  62 
contusions  of,  27 
dermoid  cysts  of,  58 

diagnosis  of,  58 
treatment  of,  59 
ecchymoses  of,  in  newborn,  18 
erysipelas  of,  62 

prognosis  of,  63 


Scalp,  erysipelas  of,  treatment  of,  63 
erythemata  of,  in  newborn,  18 
excoriations  of,  in  newborn,  18 
extravasations  of,  in  newborn,  18 
hsematoma  of,  28 

beneath  aponeurosis,  28 

treatment  of,  28 
treatment  of,  28 
inflammations  of,  62 
injuries  of,  26 
lipoma  of,  42 

diagnosis  of,  43 
treatment  of,  43 
oedema  of,  in  newborn,  18 
phlegmons  of,  64 

treatment  of,  64 
pressure  marks  on,  18 
sarcoma  of,  53 
melanotic,  54 
pulsating,  54 
sebaceous  cysts  of,  55 

diagnosis  of,  57 
treatment  of,  57 
wounds  of,  26 

case  of  Hilton,  36 

control  of  hemorrhage  in,  35 

drainage  in,  37 

incised,  26 

prognosis  of,  27 
infected,  treatment  of,  37 
lacerated,  29 

caused  by  explosions  and 

gunshots,  31 
complicated  by  diffuse  cel- 

lulitis,  32 
etiology  of,  29 
prognosis  of,  31 
Thiersch   skin-grafting    in, 

31 

treatment  of,  33 
with    loss    of    substance, 

31 

punctured,  27 
Sebaceous  cysts  of  ear,  390 

of  face,  519.     See  Atheroma. 
of  scalp,  55 

diagnosis  of,  57 
treatment  of,  57 
glands,  adenoma  of,  522 
Senile  atrophy  of  bones  of  skull,  132 
Sensation,  unilateral  disturbance  of,  in 

cerebral  hemorrhage,  215 
Septum  of  nose,  abscess  of,  750 

cartilaginous,  deflection  of,  751 

deviation  of,  752 
deviation  of,  751 
hrematoma  of,  750 
spurs  of,  751 
Sequestrum,  removal  of,  in  syphilis  of 

cranial  bones,  157 
Sialoadenitis  acuta,  626 
Sialodochitis,  625 
Sialolithiasis,  619 
Sinus,  frontal,  empyema  of,  768 
symptoms  of,  769 
treatment  of,  769 
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Sinus  infection  complicating  otitis  media, 

376 

maxillary,  empyema  of,  765 
diagnosis  of,  766 
etiology  of,  765 
symptoms  of,  766 
treatment  of,  767 
pericranii,  53,  227 
thrombosis,  course  of,  295 
diagnosis  of,  298 
infectious,  290 
marasmic,  289 
operation  for,  301 
symptoms  of,  292 
treatment  of,  301 
thrombus  of  cavernous  sinus,  479 
Sinuses,  accessory,  of  nose,  empyema  of, 

765 

inflammations  of,  759 
acute,  760 

diagnosis  of,  761 
symptoms  of,  761 
treatment  of,  762 
chronic,  762 

prognosis  of,  763 
symptoms  of,  762 
treatment  of,  764 
polypoid  growths  of,  784 
diagnosis  of,  786 
treatment  of,  786 
of  dura  mater,  injuries  of,  224 
diagnosis  of,  226 
prognosis  of,  226 
treatment  of,  227 
Skin-graft,  Thiersch's,  after  dissection  of 

fibroma  of  scalp,  44 
in     lacerated     wounds     of 

scalp,  31 
Skull,  defects  of,  in  newborn,  25 

diagnosis  of,  25 
deformities  of,  in  newborn,  21 
causes  of,  21 
prognosis  of,  23 
diseases  of  bones  of,  127 
drilling  of,  325 

echinococcus  of,  in  newborn,  141 
diagnosis  of,  141 
treatment  of,  141 
foreign  bodies  in,  removal  of,  from 

punctured  wounds,  112 
fractures  of,  65.     See  Fractures. 

congenital,  23 
injuries  of  bones  of,  65 
leontiasis  of,  139 

symptoms  of,  141 
treatment  of,  141 
operations  on,  methods  of,  325 
osteoma  of,  134 

diagnosis  of,  137 
symptoms  of,  135 
treatment  of,  137 
osteomyelitis  of,  acute,  161 
prognosis  of,  163 
treatment  of,  164 
resection  of,  osteoplastic,  327 
with  chisel,  327 


Skull,  resection  of,  simple,  326 
rhachitis  of,  127 

treatment  of,  131 
rupture    of    articulations  of,  during 

labor,  24 
sarcoma  of,  142 
base  of,  147 
course  of,  142 
diagnosis  of,  142 
etiology  of,  142 
symptoms  of,  143 
treatment  of,  148 
senile  atrophy  of,  132 
soft  parts  of,  injuries  of,  26 

tumors  of,  40 
syphilis  of,  150 
tuberculosis  of,  158 
prognosis  of,  160 
treatment  of,  160 
tumors  of,  134 
wounds  of,  107 
gunshot,  113 

treatment,  123 
incised,  107 

treatment  of,  109 
pistol-shot,  122 
punctured,  110 

treatment  of,  112 
Small-arm  projectiles,  247 
modern,  247 

effect  of,  at  different  ranges. 

113 

Speculum,  nasal,  739 
Speech  region,  259 
Spurs  of  nasal  septum,  751 
Staphylococcus  albus  in  scalp-wounds,  34 

and  citreus,  270 
pyogenes  albus,  251,  479 
aureus,  250,  270 
in  face,  499 
in  mouth,  811 
in  osteomyelitis,  161 
in  tonsillitis,  880 

Staphylorrhaphy.       See    Palate,    opera- 
tions on. 

Steno's  duct,  609.     See  Parotid  duct, 
calculi  of,  619 
fistula    of,    611       See    Salivary 

fistula. 

Stenosis  of  pharynx,  902 
Stomatitis,  gangrenous,  819 
diagnosis  of,  821 
etiology  of,  819 
prognosis  of,  822 
symptoms  of,  820 
treatment  of,  822 
ulcerative,  817 

diagnosis  of,  819 
etiology  of,  817 
symptoms  of,  817 
treatment  of,  819 
Stomatoplasty,  551 
Stoppany's  artificial  jaw,  724 
Streptococcus  erysipelatis,  62 
pyogenes,  250 

in  meningitis,  270 
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Struma  of  accessory  thyroid,  910 
retro  visceral,  of  pharynx,  910 
Subdural  hemorrhage,  228 
diagnosis  of,  230 
prognosis  of,  230 
treatment  of,  230 
Submaxillary   region,   actinomycosis  of, 

492 

salivary  gland,  extirpation  of,  656 
Sweat-glands,  adenoma  of,  522 
Sylvius,  fissure  of,  259 
Syphilis  of  cranial  bones,  150 

treatment  of,  156 
of  ear,  386 
of  face,  495 

diagnosis  of,  498 
treatment  of,  498 
of  jaw,  679 

treatment  of,  680 
of  mouth,  823 

prognosis  of,  827 
treatment  of.  827 
of  nose,  775 
of  pharynx,  898 

treatment  of,  899 
of  salivary  glands,  635 
course  of,  635 
diagnosis  of,  636 
symptoms  of,  635 
tardive,  of  skull,  154 
of  tongue,  824 

prognosis  of,  827 
treatment  of,  827 
Syphilitic  hyperostosis  of  cranial  bones, 

155 

necrosis  of  cranial  bones,  154,  155 
periostosis,  150,  151 
Syphiloma,  496 


TABES,  inflammations  of  jaw  in,  688 
Teeth,  tumors  of,  696 
Tegmentum,  lesions  of,  261 
Telangiectasis  of  scalp,  45 
Temporomaxillary  articulation,  diseases 

of,  715 
Teratoma  of  nasopharynx,  795 

of  pharynx,  877 
Tetanus  of  head,  500 
course  of,  501 
diagnosis  of,  501 
Tete  carr6e  in  rhachitis,  127 
Thiersch's    method    of    neurectomy    for 

trigeminal  neuralgia,  571 
skin-grafts  in  wounds  of  scalp,  39 
Thrombophlebitis,  292,  479 
Thrombosis  of  intracranial  sinuses,  289. 

See  Sinus  thrombosis. 
Thyroglossal  duct,  910 
Thyroid,  accessory,  910 
Tongue,  abscesses  of,  chronic,  840 
absence  of,  807 
actinomycosis  of,  831 
diagnosis  of,  832 
treatment  of,  832 
adenoma  of,  859 


Tongue,  angioma  of,  840 

atrophy,     smooth,    of     roots    of, 

826 

bifid,  807 
burns  of,  814 
carcinoma  of,  862 
diagnosis  of,  866 
ligation  of  lingual  artery  in  re- 
moval of,  869 
operations  for  removal  of,  869, 

870 
through floorof  mouth, 

869 
resection  of  inferior  maxilla  for, 

871 
treatment  of,  869 

inoperable,  875 
cavernous  lymphangioma  of,  845 

treatment  of,  846 
dermoids  of,  852 

diagnosis  of,  855 
treatment  of,  855 
diseases  of,  congenital,  807 
endothelioma  of,  858 
fibroma  of,  857 
gumma  of,  825 
injuries  of,  resulting  from  caustics, 

815 

lipoma  of,  856 
lymphangioma  of,  843 
treatment  of,  844 
malformations  of,  807 
papilloma  of,  857 
sarcoma  of,  859 

diagnosis  of,  861 

prognosis  of,  861 

treatment  of,  861 

syphilitic  papules  of,  824 

tie,  808 

tuberculosis  of,  827 
prognosis  of,  830 
treatment  of,  830 
tumors  of,  840 
cystic,  847 

ulcerations  of,  in  infants,  813 
wounds  of,  gunshot,  812 

incised,  812 
Tonsil,  herpes  of,  885 
hypertrophy  of,  894 
symptoms  of,  895 
treatment  of,  896 
inflammations  of,  880 
pharyngeal,  hypertrophy  of,  778 
Tonsillitis,  acute,  880 
catarrhal,  880 
chronic,  893 
diagnosis  of,  883 
follicular,  881 
parenchymatous,  881 
phlegmonous,  886 
diagnosis  of,  888 
treatment  of,  889 
symptoms  of,  882 
treatment  of,  884 
Tonsillotomy,  896 
Topography,  craniocerebral,  333 
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Tracheotomy  in  gunshot  wounds  of  face, 

466 

in  peritonsillar  abscess,  886 
prophylactic,      in      operations      on 

pharynx,  917 
in  resection  of  jaw,  726 
Trephining,  technic  of.  324 
Trifacial   nerve.      See   Nerve,    also   Tri- 

geminal  and  Neuralgia, 
injuries  of,  237 
Trigeminal    nerve,    resection    of    second 

branch  of,  577 
and  third  branches  of, 

581 

third  branch  of,  579 
neuralgia,  561.     See  Neuralgia. 
Trochlear  nerve,  injuries  of,  236 
Tuberculosis  of  cranial  bones,  158 
circumscribed,  158 
prognosis  of,  160 
treatment  of,  160 
cutis  of  face,  484 
of  ear,  384 

prognosis  of,  385 
treatment  of,  385 
of  facial  bones,  490 
of  maxillary  bones,  676 
of  mouth,  827 

prognosis  of,  830 
treatment  of,  830 
of  nose,  774 
of  pharynx,  898,  901 
diagnosis  of,  901 
treatment  of,  901 
of  salivary  glands,  633 

diagnosis  of,  634 
prognosis  of,  634 
symptoms  of,  634 
treatment  of,  634 
of  skull,  158 

prognosis  of,  160 
treatment  of,  160 
of  tongue,  827 

prognosis  of,  830 
treatment  of,  830 
Tuberculous  adenitis  of  face,  490 
inflammations  of  face,  484 
course  of,  485 
diagnosis  of,  487 
treatment  of,  488 
ulcers  of  face,  484 
Tumors  of  alveolar  process,  693 
benign,  of  hypopharynx,  909 


(Tumors,    benign,  of    nasopharynx,   788r 

905 

epithelial,  795 
of  brain,  317.     See  Brain. 
of  cranial  bones,  136 
cystic,  of  mouth,  847 

of  tongue,  847 
of  ear,  386 
of  face,  501 
of  gums,  693 

inflammatory,  of  salivary  glands,  631 
of  jaw,  693 

body  of,  676 
malignant,  of  nasopharynx,  795 

of  pharynx,  91-1 
mixed,  of  mesopharynx,  908 

of  salivary  glands,  645 
of  mouth,  840 
of  nasopharynx,  784 
of  pharynx,  905 
retromaxillary,  712 
retropharyngeal,  793,  911 
of  salivary  glands,  643 
of  soft  parts  of  skull,  40 
of  teeth,  696 
of  tongue,  840 
vascular,  of  pharynx,  907 
Tympanic  cavity,  injuries  of,  359 


TTLCERATIONS  of  nose,  773 
U      of  tongue  in  infants,  813 
Ulcers,  syphilitic,  of  cranial  bones,  treat- 
ment of,  157 
Uranoplasty.    See  Palate,  operations  on. 

technic  of,  450 
Uranoschisma,  443 

YARIX  of  pharynx,  908 
Ventricular  puncture,  204 


•ARTS  of  ear,  390 
Wharton's  duct,  calculi  of,  622 
cysts  of,  639.     See  Sali- 
vary duct. 


-RAY  in  brain  injuries,  264 
for  bullets  in  brain,  126 
in  fracture  of  malar  bone,  473 
in  gunshot  wounds  of  face,  464 
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